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(57) Abstract 

The DNA fragment of the invention is one having about 800 kilobase pairs as shown in the figure. The 
human immunoglobulin Vh genes of the invention are ones contained in the above fragment and include 50 novel 
ones. The base sequences of these genes are shown in the sequence listing. The invention also provides a DNA 
fragment containing two or more of the V H genes. 
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i^S. *fg^©DNAWrK , (±. HI 1 "C^S 0 0 k b p<DWKX°h&. # 

fSEliflfc y >V H itfc^li. 0 0 k b p(D»It^* 
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HtlOViS*li. V. D (diversity)^.!/ J (joining)(D&j£'f5-?-l- <tU 3- 

^D7*l> >££jt£it*TO#iiA/T'^.2> (MA. If, 4$lf tiJ0&3?¥ 4 - 5 0 4 
3 6 5#:Proc. Natl. Acad. Sci. USA, Vol.86, pp. 5898-5902, August 1989; 
Proc. Natl. Acad. Sci. USA, Vol. 87, pp. 51 09-51 13, July 1990; Genomics 
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8, 742-750 (1991) ) . L^Lfti 5 b. k ^ U >3tfi : f S: t h 

s £ am $ n * ? o 7* y > © $ * . ftg ^ □ 7* y > <d $ 

^T. #f6E©Sttt±. ti&tot bft&fayv yV H fefc^Z^ti D N A 

ite^wkasE^jsrftje-rsw^uia^L/t. :ni:i'j. :©8ookb©D 

#fSHJ3(±, HI {z^t«JfiSr*1-*, $8 0 0 k b p<DDNA$rit 
tgi-TS. fcfc. HI*. 6 4<@<DHhV H itfi^tt. T8S (Jh Ste^Uifi 
tf>t>ffl8l#-£ l . 2, • • • 6 3, 6 4"X?*sn*fiSE?!IS:^tSt)© 

^1-* / >4< £ t> 2 o<7)8ltg ft t hV H ± 
fB#f8iU3©$J8 0 0 k b p©DNAW#4Mi££ft*DNA««££tfDNA»r 

SbH. *»WJ±. *K3*i;fcDNAWrttY2 0, Y 1 0 3, Y2K Y6. 
Y - 2 4 . Ml 3 1. Ml 18. M84&tf3-3 1 fcg&tS. 
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SbU. #16 Eli. &mtZ'P* < fcfc 2o©»t h V H 
±IB*^B§(D^8 0 0 k b paDNAWtftpK^Jh,* DNA^t^DNA 

SI? ft (D 2 m&,±ib^Ml-.^^tiX^h D N Am ft £&{&T6. 

$bi:. #SPjm, ^ftSn^DNA^tfY 2 0. Y 1 0 3. Y2 L Y6, 
Y-24, M 1 3 1 . Ml 18. M 8 4&tf3 - 3 1 <D 2 m&ttf&MlzmS £ 

£ t>U. *««l±. BB5»J##6. 7.8.9.10,11.12.13,14 

1 5. 1 6. 1 7. 1 8. 1 9, 2 0, 2 1. 2 2. 2 3, 2 4, 2 5, 2 6 

2 7, 2 9, 3 0, 3 1. 3 2, 3 3, 3 4, 3 5, 3 6, 3 7, 3 8. 4 0 
. 4 1. 4 2, 4 3, 4 4, 4 5, 4 6, 4 7. 4 8, 4 9, 5 0, 5 1, 5 2 
, 5 3, 5 4, 5 5, 6 3Rt>*6 4 T?**i*ft^3ft3&3MB8lfc*r'tS#9Kfc 

#8M8©iKJ8 0 0 k b^DNAlftli, 6 4ffltO|g[©l;h 

Tig-?**. 

(g]3 B(iE3 A(73*g*H*"^^T«aSbfcYAC^D->©«a«lv y ^fca* 
5>X7*-iSnfct h "J >^^«»(lyiophoblastoid)|imS«c©DNA«:Eco 
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RlX'^mitLXY AClzm^^t-y-i 7? V-£ffli\ i?S 8 0 0 k b p (I ;b 

NAKJfttliti, 3' ffl!l^C3H£?. o^-CJh jIIk^ £ £ H Dilfc^ U 
. ^-tK-^^T 6 4<@CDV H jfi£?ri<;&£. - tl«b 6 4{@C5Vh 3H5^<D&&ga 
^J(±TI3^1iS^J(-^-r«t-5{-4:T^S$nTfcU. T)55iffl!l^^|iR{;gH^J#^ 1 . 
2. • • - 6 3. 6 4 0>HK{;^SttTv*S. -ftb£>V H *>, jK'J^ 

h^3-Ft5i:fxbft«« (functional) fcV H »J 
T-iLT*5. fi£3fe^t>*PbtlT^SVH itfc^ ©-ftttft$#1&«:*r LT 

1"fc:b*>ft (pseudo) V H itfc^liS A#OS*IKTSLT*5. d 
©itfi^ 9 7°<7)STll{±Eco RlilHind 1 1 1 lid: S^Bft "7 y 7 *IT <^£. 

fc*g-C3*LjMg«(±. Eco RI«J»faJfiftftSLT^J5c^<a«T*a. HI*, r 
Yj ©15i:1^5tOtt. 2o(0®JRB^HM^3£JgLT^-2,Zi: 4iLT^ 
-5. UlutiMul I WWaJ{fta<aA*0HfcT?3*3ft, Not 1 ^WffiPffi** 

jfAWr^*** «bt-*£>T n^SttT^S. fcfc/BI 1 J: y*> 3' ffl©W3fi{i^*P 
T?*y, Ravetch, J. V. et al. (1981) Cell, Vol. 27, pp. 583-59 1(1 IB® Sti 

mn^sns, 0 p->*wif adnata- o>-5*>. YACtfujf A^*i>t 

Y2 0. Y103. Y21, Y6. RtfY 2 4 % *tt**l*tf»*#£f&I#I 
Hftffiffl&ffil-SFftS tiTte»J. ^(DSf£S-t(i^n^tiFERM-BP4 2 7 
2. FERM— BP4 27 5, FERM-BP4273, FERM-BP4 2 7 
1 &tFF E RM- B P 4 2 7 4T*£>£. ifc. 3 7. ^ K^lljf XZfttzM 1 3 1 
. Ml 18. M8 4X^3 - 3 1 ^^tf^iI%4f^I#IiW^i:f It 
gfttfc'J. ^WgK^-tli^ti^^FE RM- B P4 2 7 9. FERM-BP 
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4278. FERM-B P4 2 7 7 RV F E RM - B P 4 2 7 6Tfe5. 
[H 1 i;*£ftS3$8 0 0 k b pWDNAKlf^li. zft £©5I6£ DN Affi 

D N A$t# A h » -CDDNA^Ail^^cD^Sga^J^S^bTl^SDNA^f^ 
B DNA$rtfA<D3' D N ARfrtf B (D 5 ' $K*£<Di&g@SW 

-T DNA»rtf A&tf Bfc*ft^ftSI*©YAC*c* AL 
. Kil^*YACfc*ft**iHI©mating type ©i^CAn, :: ft £> £ IBlftfite 
Slk&ZlUzSi*). 8«fc±rtTfcfcttfflJft*.sWS*> DNAtfrtfA^DNAgfr 

. $*tffttflfilS&£¥4-- 5 0 4 3 6 Proc. Natl. Acad. 

Sci. USA, Vol.87, pp. 9913-9917, December 1990. Science Vol. 250, p. 94, P 
roc. Natl. Acad. Sci. USA, Vol. 89, pp.5296-5300. June 1992 &tfNucleic 
Acid Research, Vol.20, No. 12, 3135-3138H13IBS tiT^S. *KL)fc±I3 8 
fi<DDN Atfrtfii. »&*at><B£*$a«attLT^<5 0-I?. z©*j5feliJ:»J. 
J6&ofc^"C^< Z£t*"Z%Z. fcfc, 3-31, M8 4. Ml 18. M-13 

Slii^tlS. fcfc\ ±lH*f£Lfc9o©tftf fcofc^b-ttTfc. Y103 
£ 3 - 3 1 <Dmiztf)4 k b<0^ + v y'tmtEt^iK z (D* + v 7°*MsbZ> D N 

AWrfrt>. «T(-^"r*?fei;«t»j^JBii!B»-r<53fc*«T?ss. r<c*3*». mi 

. t h-TVixfcHind IlIT'^tfUbU C ftfcS5t*fi|-e4m*:&. 5 
k b£ft©t>0*2!flL. ^a-^ttiUL, ®JK-f£ i £ (; <fc 'J ft* z H *«T- 
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■f <£*>*>. \ y -7°(0Mffi(DDNAKffjt £ -fvT. ^ * □ — > U 

±&<DJ:?(:. #S!2&HS (- J: U . H 1 ic^t^8 0 0 k b p <DD N A»rtfa J Si 
#*ftfc*«. Cl0DNAN/t4M;£*ft5DNA£#a»<bfc*ffi#fc, Jftfi^X 

5SW<©thV H L<^#. &tt < 4: 

t,2oc7)thV H }H5^££ftT^ftli. HfllJ*<Dl5n*«Sg©#fiHtA*4 
?Lbn4 0T?f!IfflRriBT*>a. fl^T. HI Ka*Sft5*?J8 0 0 k b<DDNA»r 
tf*t-£*ft. '>£< 2ocDJiiii1-SWWVH iftfc?- a 
DNAWf>tt>ffl^Swi:*<Tf§. ^fflT-fcS. d ©i 9 D N A$r#f£ * ft 
•58gtg#jV H »e^-<D»(i^«:< 4:t)2fflT?*4**, 6 1JBLL 
L<. 71. 81. 91. lOfl. 111. 1 2E 1 3fi. 14i, 15 IB. 

1 61. 17fi, 18IB, 1 9IB. 201. 211. 2 21. 2 31. 241. 

2 51. 2 61. 2 71. 2 81. 2 91. 3 01. 3 1 1. 3 21. 3 3 1* 

^-?**<I95 0 k bJaT<DJfc*fi!«/J> LtiYAC-^^ £ — 
z -5 & D N AKrJtli. H l&tfBEai##l ~6 4 iz^SftSflMS^fc*^ 

nd in<7)«t-5 4iaa<c«His»3gT-aJ4)'m'(bL. #^ft£^tt£m^MT'#8£L 

tz'ik. FTfSro2itt±«iiWVH £^ft^*WW 7 'J 94 XT* 21J^±(D7 
D-7*:ffl^T. «8tgf$V H itfci 1 * 21&±£tfDN AKfrtf £*#6::.»:#T't 
-5. yn-^UJ:4ttaj(-^*-C. PCRt iSiifiiffl^SZfct 
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£jtM£T£3 £l- J:«J. *ft£*J$ii!lT?;8^SS££Jfc*TDN A^tt*0 

% *f 1~ - £ £ D N AB?r# li&-f L t» L t> * * &® 
lifc<. e3S©DNAWf^&ttjS©Ml^tiiS^tfc : b©T?ifeoT«t^. $*ST£ 
DNA|fr>i-l5l^(-M^gP^* J ^<' Nj i^t-{i« ±aatfc,' aOT^^w-r^DNA 

»ffiWV H Stte^fc 2ffl«H±*t?YAC^D->©4W^^^-fiP^fcJ:a t * 

JBb^? ^-gp^^rHerraanson h (1991) (Nucleic Acids. Res., 19:4943-4948) 

7-£-g0# (AMP) (DffiHSa^J^. U S?>S*ttS:iiR5*ttHta#S-&*v 
-*-(Lys) L y s WTSlfiTCT )V*f-?)V9 n — ~>W'( h £ 

ft-oHo*??** K (P I CD i: YAC£8&-<?*-gP#<DYAC4g|5#tf> 
tmmnt±ULy ste£X>'i3i-v( *>>M&-?-D- (KAN) KA 
N^TitfEilTt-V^f 1 ?*;^ a-->W-( h $r^fO«fc -5 4^5 * K K (pLU 
S) *»tt^tL>tftHYAC%}*o»#{;1!tj£S:ffl^T*A-rS. pICLfei 

tfp lu sitaa^ss-cKert-eia^iftASrieu. yacosk. izm^w 
ns. znt>©Y ACSr«j#i-s»e&ias«:aiJR«ifeT?as[ 
t. -7;u^7>? □-->^-9--r Kc&*n*0jiRBtgoBSia5(afc^i-»«!iiR 

»tlfl!)rtaa«: llffl^T. *sUWrTS. Z0#i££J:*J3KYACK-&tttfcll 

5 K£iBIIS83£-e*iU»rU 7^y-7,«t^„ c0>8fc8&SDNABr#fca 
bi:YAC©4iitl±fei«^^ *-8P#£J$iIkU YACiifift5S9l: 
eSATS. :*ibOYAC^i'^-li-Soia[T?***5YACo£R. £flfi 
^2 *-gP#i:. t h**^KDNA»r^o£«*fcJi**»rii6U"T?Sa*Si^je 
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Y AC ? □ — >d*!pIJK£ ns. ;*ib«YACi'D->li. t hi3(5DNA(D4 

HISt$l£L3t±IB8o(7)DNAWf^S:ffi3S(c^-r-SZi:{cJ:«J, V 
*!6«Ji(iJ:»J. @ 1 li3*T*?J8 0 0 k b p0>RrJt*l-£* *i* 6 4{@(D 

#fFM&3?¥4 - 5 0 4 3 6 5#UlB«SnTV^J:"5l-, Kb 
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^iSM l *98 0 0 k b©DNA»fJt©fllJi^ 

(1) x^'J-i>^:ffl^5-f^5y- 

^^;Wfh5>X7*-A$tifehhy^fMKCGMl (T. Ioai 
and M.V. Olson, genomics, 8, 297-303 (1990) )T?*>S. CGM1 DNAWEco 
RlgPMWfc P YAC4^^^- (D. Burke and M.V. Olson, in "Guide to 
Yeast Genetics and Molecular Biology" (C. guthrie and G.R. Fink, eds), p 
.253, Academic Press, Orlando, 1991){;5tfeL. AB 1 3 8 0|§H±II* ( 
D. Burke and M.V. Olson, in "Guide to Yeast Genetics and Molecular Biolo 
gy" (C. guthrie and G.R. Fink, eds), p. 253, Academic Press, Orlando, 199 
DlzmXLfc. 7-f7*5'J-l±. jf ADNAi^ro+r-f 6 0 k b(D 

1 5 0 0 Omoil&sLLtzV D->^b)S-3t^t. ffioT, Z(0 5-T 75 U -(± 
. t h^yn-r KY>i*0*!J 1 . 8teK*g3*s. ft«ira^y>H (igH) 

ite^flStfcWSDN Aff«^Sr*"f r- D7*D-7lr/J H 7*d-7*«:ffl^T 
ol*a«£»»£J®«jSfcfc#LT^fc:&*. l*V H . D, Jh **H«^ L 

(2) PCRtlg^< X?y-->$>'l-ffl^fc7'5-f v- 
PCRi:So*<tbV H YAC^D->©^^'J-i>^©fcAi:. 

2#@{;*t/«fV H 7r ^U-T*SVh-iii &tfV H -i 77 5'J-l:»t5* 

oJM (CDR 1&OXDR2) &tf3o<D7U-A7-?gfl (FR1. FR2 
StfFR 3) ii^'t^ (E.A. Rabat et al.. Sequences of Proteins of lmmuno 
logical Interest, Fifth edition, NIH publications, Washington D.C. (1991 
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. FR2fttfFR3^«0&gB5£JfcM*TJttK/i. F R 1 ©fitD© 8 ocD7 
$ >g^£c#ffi-f *££BB$Uli. PI-0)7 7 4 U -rtrt-ttTfc < . V H -i 
h-iii 77^J-^i:fc^Tt#WiLT^/:. -ntCct'J. ~tLb2o 
U — H&iifc, * 1 (l^tJ!i^[R](0y5 -fv-TftSF - u n i v 

-TS.fc-51:, F R 2ffi««|'(Dj»#ttOilc>iJ!l*f>**if niiClRlfc. ft 

ft#Jfil±, F-univhI-R, fcJ:t>*F-univi:ni-R5:X^ U-->^ffi-7°5 

(3) gSPCR£#0t*it 
^SWWroSa^feSlSTSfcftt-.^IIKSrfT^fc. Perkin-Elmer/Cet 

ustt(D-7°0 h3-;l/{l^-DTMfS^ (5^ 1) SrfflSlLfc. S^liDNA Therm 
al Cycler (Perkin-Elmer/Cetus *±) 2 5 n g <nm%k t h D N A £ ffl 

TM*<D7--Vy7ffiL%. (5 5°C, 5 8'C. 6 0°C&tf6 2*C) -f 2 ;U 

K ( 2 5, 3 0&t/3 5-9--T "Tffr-afc. *0)IS£. »^7--U>^ja£ 

. 1" 9 4*C l#-6 2'C2#- 7 2 "C 2 tfWfflflE&fttfiM SHRUBS 

&fc<, t hDNA*m&#£ttfci«63«Sa«M:BttAB 1 3 8 0DNA& 

ZZt&'Vf&ttifrifi. ±oT, J^T©PCRtt±IBLfc*« : t?ffofc. 

(4) 3sK U * 5— If^x-f 7^a> (PCR) 

PCRi:So*<$ 1 0)*? ^14. **i**ian 9 2 Oflflsn-- ( 

2 0 x 9 6 7i;H ^b0DNAl:i^t5> 7 -p«7;l/f 7^;^-DNA7 
(E.D. Green and M.V. Olson, Proc. Natl. Acad. Sci. USA, 87, 1213-12 
17 (1990))H*JLT±IB£j$;i-y rf*? F7*7^ v-fcffli^Tffofc. B§ 

tt<D7;Vf7^;H-7 5 -;^, 3 8 4 3D-- (4x967iiH ri^^n^ 
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2 5 n gOYACy-;VDNA4SJ{?i:ffl^. Y A C 5-f77 U-£|#^TS 
fcftCf^fcCGM l©DNAMiSII*AB 380<DDNA£ PCRW 
CiPAs ^n^ti/K^TW 7* ( + ) HtfM'r^73>ho-^ (-3>hn- 
;u) iLfc. HMSft. ±1**4 fc. 1 5%^'Jtn-^tlO%*'U7^;^7 

(5) 3d--vW^y *V if — *>a > 
PCRi:loX^l at/^2©X^U-->«> 3 8 4 

? 0->©(&*=fe(J6*©3n---'N-f ^-fif-S/a >T?ftSLft. 3 8 4 Y 

£ (D. Burke and M.V. Olson, in "Guide to Yeast Genetics and Molecular B 
iology" (C. guthrie and G.R. Fink, eds), p. 253, Academic Press, Orlando, 
1991). V 2 66BL (Y. Nishida, et al., Proc. Natl. Acad. Sci. USA, 79, 38 
33-3837 (1982)) &t>*V H ev (M. kodaira et al. , J. Mol. Biol., 190, 529-5 
41(1986)) fc. hr-V H -i &tFVH-m 77 S V -<Dfcsb<Dzf n-7t IXZti 
^ftffl^fc. :n«b(D7'n-7lWM5^ l J>^^ (7 7;Wi/7M) 
^^vsT32P-"d CTPT'7^H (5 x 1 05 cpm), ft& (D. Burked 
±») i:S^tn n--/\4 7 V #Jif-!/3yizmitz. 6 5'CX- 1 2V$ft/s 
-f^U^XS*Aft. 7^;H-£2xSSC (lxSSCttO. 1 5M N 
aC 1 - 1 5mM*x>tt* HJ tfiO T?2IeL SfflT? 1 0 ^M?56» U . 0. 2 
xSSC-0. l%SDST'65tT30«^Lfc. 7^*-tt-ftX» 

(6) 3D--PCRi:«t5J* Afif * 

IMKLfcY ACtfC^ODN A6EW#£t S^S^fcSI** DN 
AfcfflHKf*; PCR*JI^T3D=. — fl|»* o-xolMsfi-Cffl&fcif 
7. ? ij — - > ^£{7-3 /i (E.D. Green and M.V. Olson, Proc. Natl. Acad. Sci 
. USA, 87, 1213-1217 (1990)) . Tfc*>*K fi§f£©i£S *? o - > A H C 7° U- 

-£o£<fc? CT?±5fcLfc5 m l ©PCRMC^U:. X? U-->^"T?ffl 
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KfcHSLfc. (St A,i:tf)£ n->t;fc<^T. ±Ttf> 4 OCD a D -- £ D N A 
(7) PFGEiffl^fcYACfn->Ot-fX©ftS 

t h * #£D*f A DNA^X(;tfb-^£t)/ibTci: «3S£ (DfflVfflffi I: $ 
ttT^S. ;©7-fOrni±, jfADNAtf»(BffifflDNAE59<Ol8»Jj&L 
K?!lffc*>t>*>TAU h (- J: »J U* Ltf^:fr£ft<5>t>05i:#xbft5. V 

Sfcfctz. /<;u 7, 7 *-;i>K<f ^ftffclft (PFGE) i:J:-3TifYAC^n 
->©-9--f X&JpJSLfc. PCRi:±iJfi*;n/:VH H# LTBittt 1 

£>5m 1 C^it*b*^^SSII!ILTft*no*S£t;S^* (D. Burke et al.,±Ji 

9 *Wrtt fcfll^T. PGF E{z«t«J YACW1M XOftSSrtrofc. PFGEti 
Pulsaphbr (7 y TttK) Xl^D7s7-f —)l K (ATTOtt (3100 $g 

) ©y;w«&»E&8SfcJflv\ 6 0#(D^;i/*i$lffl-iM?-3fc. 3>*fv-ftL 
^A^DNAfc^ftv-^-i: LTin*.Jfc. DNA$r— SP-fe;l/0 

-^7-f;^-i:(£?L. pBR3 2 27*5X5 K £ 7* o — 7* i: LTJB^Ttf-tf 
wW7*y*Vif-s/3>fc?Tofc. ASW*te*%a2{;^-r. if AD N AO 
^***«**i^**i3 OOkb, 3 3 0 k bRV3 1 0kbf*S^D->Y2 1 
. Y 2 2&tfY 2 4*»«>aj?S*lfc3O--l±4ffl<03 □ X£ 
*t£&{;;tS&*£;f! LT^&<^«fc ?(;Il;b*ifc. ?D->Y2 3<DifA 

#flf fcaftLfc. #«rLfcV H 1 7<@tf)YAC?D->0)9*>?a 
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LtL^VN - £ &^LT^S. V H £-&frl 7{i<DY AC 2 a->tf)l*!CD££& 1 
4i(DYAC^D->©I^A'b, Y20, Y103, Y21. Y 6 £ O' Y 2 4 

(8) h%m&miz±z>YAc?n-><D®m&)vyzfffim 

Wv-y T^CD^&Uffl^/i. ^YACSrtfflrTS^&IKi. ^<o^ 
<Dg£fg£ffl^<S ~ £a5«Tr&3. L^L&#t>, Z(7)||JgMT*(i. 2o<DU7 

Not 1 hMlu 1 Y A C ? □ - ><73fiig##r (iffi ^ :: *U±± lift© 2 o 

1) V H &ft^YAC^D->li. V H £#-f£3;^ K*n 
nfc V H - 7X 'J & L 7 □ - 7 £ v\ f 7 U ^Xt5 

6. 2) -^W4^JllM$rffl^/ii¥iiiin^^S6<JV^y(7)S^© YAC 

Not I'&t>*Mlu I t^«Lfcy;l/7D^n! Y ACOU life? 3 0 
#/«c^L 6 0^;l/XfflT'PFGEgI^^T^lLfc. 7A^77 
-i^DNA, *©Xho I #$Ml>*Hind 1 1 XftmtyOWL&m* Z £<S#^fiv- 
*-^LTffl^fc. ±T(DflJ(S^W»f^=&^tBfS/i«)H. "tMf >7-f 

- * * 1* t h iis^ DNAtA-f ^y^-f x £ /t. & m $ a > k<dim x 

*?IHb0YAC0ft£ fctftfLfc. pYA 
C 4 7 -2*0>**V?*li; P BR 3 2 2 DNA7"n-7'iA'f 7'J 2V X 
S-ttfc. p BR 3 2 2 *Pyu IltBan HIT— fi^j»1"5 wfcHJ:»J. YAC^? 
*-<D&!% (trp ft) (ura M) H^n^nftgftfivW 7 V Xf 

4 2. 67kbil. 6 9kbOlr^#bnfc. 7 4 )lf -littz. 6o©V 
h 77 * y-ttRWv'n-T'fc'W 7*U y-fXS-tt, <{DSrSftfcDNA»rJt*i:: 
V H Jtfi-f ^STS^S^feH^^. Vh-ii. Vh-iv. V h -v RtfVH-viWfc 
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Sb<DV H ftgi&3Zfn — 7'<D&Mit. *n?ftVcE-i (N. Takahashi et al.. Pro 
c. Natl. Acad. Sci.USA, 81, 5194-5198 (1984)) . V 71 - 2 (K.H.Lee et al., 
J. Mol. Biol., 195, 761-768 (1987)) , 5 - 1 R 1 (J. E. Berman et al., E 
MBO J. 7, 727-1051 (1988))&tf 6 - 1 R 1 (J. E. Berman et al., EMBO J. 7 
, 727-1051 ( 1988) ofc. 
^Mliiotltlli^nf:, Not I RVmu I ifr^i^^fcAi:, gp 

NATIi, (ii: A,<t*CD^^. ffrluyt (~5 0 0 n gDNA) (D%±ttffl<D 

tztbiz. l =l=.*> h(D®mMB"e6i%m&fcZit2>z£T'-t'ft-e&-itz. dna 

1 . 3o(D^>7D y * (^^^tl^j5 0 1 (DWmZtl. DUgfDDNA 
J^O. 5M EDTA (pH8. 0) ^T'Hf/gO ^ 5 Om 1 «*i:Stt 

it, js*a>fcfli#T. M-emraatff-r-B. EDTAi^cist^^ 

2. ^D?n. 1 Om 1 ffl»JS©SiAy7r-f T-3 7*CT3 O^fflspfliifc 

3. 1 xS^W77-1>i:**if*ila-f h*fl&^2 5 0 

4. 3o©fa-7i 3 7t:T*^n^tll O^ffiJ, 3 0 #|BLRtf 1 HfHSfS 2 ■& 
S. 

5. 10 0/alfl)0. 5M EDTA (p H 8. 0 ) £ j&D*. -6 Z t \z «t U 5f&£ 

6 . □ v * fc iSSfc** ;i/«A8cl&A 5/77 -t- i n#|ffl"f o 2-3 isi^ilt 
Sit. aSfc/<^*B#Hfcffl^TP FGE£B*>i::fT"5. 

7y;h-^yac^^ -©±ga*« 7° p - z?BLV%m -f u - -i t ^ 4 ? y 
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itxmS B Cit Y A C ^ □ - >©ftltt7 7 L t. •? v \£y7Zfttz 

(9) YAC^b (DfflX D N A ^^S2^!j(7)#S(f 

t-V (3 0%@Jg) cDYAC^o->^\ MroDNA^i^-f^f-i/H^ 
£ tltz** ? 0 U-y tmtft&ft&Witb (noncontiguous) &DNA^£^ 
T^£„ ZCD«t^<C7-x^r ^ h D N A ^ 5 ^ 7 7 'J - ©iif ^ t 

a^MW^nT^^^fflT:, YAC ? D->^#g|L/iM^^^-ei 

g2#I£> PCRCi^ YAC 5^ 7 5 U-fDlfx? U-->^cD/c«x73@H5lI^ 
(S T S) iiLTtiltSChC^tfflT^i^bTfei. 

ri (J.H. Riley et al., Nucleic Acids Res., 18, 2887-1890 (1990))£ffl^ 
£«fc *)mM2fttz&&te%&*^t}mMM(D&teZj5&tfbZ>. LfrLte&h. 

M{5=&*T-5$IJM^TYAC^ D->^b(DJl5^ftDNA?:7>ML^„ 0 
. 1 %Ti5u-7,^-Q f f)V%%WWi^^\ P Y AC4 ^0 £-<Djf A$£j-^ 
^-^^gB^lJi:^W{i^W -7'J *VX1-*>. pBR3 2 2DNA (TetR) CD 0 
.62k bCDHind 1 1 1 -Sal I £ W > y 4 )l $ — £ * J 7 V ■¥ 4 X £ 1k 
tz. DE 8 l fcflH^T^jiCDDNA^-fc SIR U Jf A$J£>* t £ lift? 

CTEMB L4X(±P UC 1 9 *9 *-£&1&Ltz. EMBL4^^-C^ 
Ltz%.MWiKir&:^X'i&mmm&7£(Dtzebizp\JC 1 9 ^0 *-lz?7 ? □-- 
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;W y KifflflSGM 1 0 4 7 9S (ay x;i/-f j/^f^fi-M (DDNAi: 
^LTYAC-DNA©SS<D^5-f7-«:ffl^t. P C RUS^C. <t 'J ±5$ CO 7 
-r-<* 77^ h*j*WLfc. CGMiafi*>&©DNA (YAC7^77'J-® 

-^illtffl^fc. P CRli2 5 n 1 6D£f5M^T\ &£n<D;fr?£ (H.S. Kim a 
nd 0. Smithies, Nucleic Acids res., 16, 88870-8903 (1988).)i;£-3^TfTT3 
fc. DNAfi) 2 0 0 ngfo4R«?i:ttLfc. CGMlDNA^^feM^i 
H.fc*S8&#0>, 95ri#-55~62TC2#-72*C2#©35~40-9- 
^ ^;K'GM 1 0 4 7 9. CGM1, Rag CQDNAd&U PCR£?to/-. 2o<D 
ADN A5fc« y^-f v-(Di:*) <ba»£ffl^)fcl5GM 1 0 4 7 9 Cfc^T'&gtf) 
UDNAtfJBISStUe^fc©**** 50 £g?£Ljfc. v-<D 

ir*-r**i*jjW8ffl^> K«r#*.&<^ 1 oroa >x-r 7<»fr&% 1 6 &&ft±d<i£J^ 
L/i (orphon) V H r<5*>tf)T'$>£ ^ i:^t)*»-3fc. 

tS:^T?Sf, »W k b 1:3(1- SWtf J±»«»SSWr«: L (- * 

5(DT?, YAC^^I^cDNAiltUUSjlllMt^lZlJi^FWff 

H(±. 6 b pSP(aS»»JIE»3feS:ffl^fc»aB4»JIR»fgv y y^g-e 

&£. Z<D@#J<D£tf>H. YAC^D->S37U'i:^7^o-->^Lfe. 
a^$K5'f7 , 5 l J-li. fftj'a-WfcLfcDNAiYAC^t.dlBltSli: 
£<, YACfc£tf±8#DNAa»b8M8Lfc. Zft(i(ift©«fc?fc2ocD*t 
I ) ADNA$#cD#$&tf*<D»liEifT'£>6. 2 
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) &WfJ Atf-f Xtmi.S x 104 b p tfe^Tb h£> 1 /2 0 0T'&S<DT' 
, Y ACffADN Afc££lI*^-"t<5fc«>»-4 0 0 0 fflO&Aron □ + 

^lroglli, £-DNA£>gBiIifc£T& «J, Z*U±^3(5ttDNA*«}fA 
SJifcv^ □ -ft*. $ 2 ©BittJIi-fl)^ ^ - I: 2 IBJSliO D N 

*i& ©KB* Effi"* 2o©£jLS.*tt**1"*J: U ^ < ISft^tv/c-^ 

* *-0lfHSfttM? Rtflf ADNA©gj3##J?E« (partial filling)©«t 
ottfeffi2titzM&1o&Z$t\ £*<Df5W&£ftT^£ (J. Sambrook et a 
I., A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold sprin 
g harbor, N.Y. (1989)). -fr-f XtfffliLfc DNAIi, ^i:Iif (DDNAJ^i 

J:»J*£fcDNA#-?0#Hli/.h3«cDNA#* 
J^SA**. DNA|ffl-e©*3«ttttoa«S:»l»1-S*«>J-, DNA$Ttf£7;U 

^ 4r*-*/a>*£^** — DNA©a£*£C. wttliJft4*Mtt; J: *J iiffi 

T*l±, 5 fi g»YAC DNAWC*4C-e. t&ftttCJ: *J BW)<Dtt 
©^l-zhS^DNA^^tgA^LUDNAcD^SS^^^w^^T't/i. 

§ K ^/7 35kb~45k b<0U-f XttBl-HSLfcaiHttJ'tffDN At 

(D Y A C £ * ft * D N A <D M 

DNAfeHRtSfcfttft^DN AHftf 3&*ffl »tm i: L T&gT- % -5 CD T- , 
ft/h©|SWMT?DNA*»ftl|i|BJia*»btttfjrSwfcltfttfi5<tXS© l OX' 
&*. ft£©#&(iDNAfcy;i/*"T?»yft"5 41f<(b 

. DNAIi$Nff«»b££K#$£ttS^bT'&£. L*L*#b. 
bli, »MJ»*»&*(**T?DNA«:ig j e>*M:«iaiT*wi:{iJ:-3T. 
Rt;*OftO"9--f X#ii©fc«><-+#fc:ftS0>DNA (>2 0 0 kb) #*§bft 
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SCfcfeHtiJLfc. ££J-, &$#<Z)DN Alt. tf JI/7D y ? 1*1 (1 3ftT A, L D 

) 1 0 0 m 1 <D»igg»b-ft5 0 /z gcDT^^IM XcDDN 

A (>2 0 0 kb) £;b-^>t::MT-#£. 

(i) mmWfo$:&tt.mt. TE(10mM Tris HCI ( p H 8. 0 ) - 
ImM E D T A) T' 2m$c&tZ>, 

(ii) lfflJ3&£ 2 Om 1 COO. 1M E D T A ( p H 7 . 5), 1 M7;Hf 

0. 2mg/ml<73Zymo lyase 100T ( I CN* ? 1 5 2 2 

7 0). 15mM 2-^l/*yhi^;-;W:Sl)SL, 3 7*CT* 1 B$|H)-f > 
^fa^- h L, X7i □ !7°5 X MbT6. 

(iii) X7iDy^ HSriSitS-tt. 9ml©0. 1M Tris HCI (p 
H7. 5) . 5 OmMEDTA (pH7. 5) dSJRffl-f £. 

(iv) 1 0 %S D S £ 1 m 1 1 / 1 0) tid*.. mtfrlZ&ftt 6 0 
"CT? 1 0~2 O^IH-f hTS. 

(v) i / 3 iaA<D 4 Mi^sf^j v Aztux, m^frizmsi. *±(i3o^wia 

ST*. 

(vi) 2000xgT'3 0#IH&ik#«iL. ±»Sr«rfc<t^3.-^{c»r. 3tefttfWV 

^□/v-^fcin*.. gffin 1 o~2 o^riMLtDNA 

(vii) 2000xgT??U r 3 0#IH>8&#«U ±»Sr»T*. ^b^HOml© 

(viii) 7 — 2 Hk CIAA o p*;!/^ : -< y 7 ^ ;u 7 ;i> 3 — ;u = 2 
4:1) T 2@JifiajL. iiSt 10-2 0 ^Hz * y 

(ix) 2000xgT3 0M&'i>#$TS. ^ U v V £ 7 0 %x 2 y -;^tt t\ £ 

(x) 1ml 0)T E(:$8?TS. 
<2>"C**-DNA0iHII{ 

Lorist 2DNA^Hind 1 1 IXttBan HITM L Ti$#fl; U iRlBTJl'rt 'J 7 * 
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X 7 7 * — tf T'&HT Z ~ £ tl «fc »J >J >^bL fc. 7tX77 ^ --If MSBU^ 
<D D N AiD^fifc . &fca<D;fr?£ (J. Sambrook et al . , ±&) i:|o*§7*X7 

®Jf ADNA£>M 

gmDNA<Dgf$##8?<D^fitllt££#& (J. Sambrook et al.. ±Jf>) l:|o' 

N A<Di3§g(±LGT7#o-X&.t>*0 7i5v — t? I tffl ^T3I$$ ft/-. C <7)# 
^li^^^^^fel-J: «J. Jft^JR* 09 0%) TtfiBLfcDNAfcKBrra:: 
£fc < EUKTS w fc3&*T?£fc. X>r-;U7 * -/LfcAJWrRfSfc. 5/x gfflD NA 

zm\ mm&xm&-eftr>ii. ftmLiz&wio. 5%lgt7#p-t. 

m»ffi>£t5^£. MltL^ADNAi:, 3 5 k bt 1 5 k b(0A> Kfc#*. 

5>*-f ^-^-TT-nJSMbL fcft, 3 5k b~4 5 k b tf)ffiBtf)$rtt fc-S- 
t^tf D-XcD^Sfc^fc^ ft ^MOtf^bODNAcDlIIircti. 0 7 
t?l (NEB) fc&Tfl^iSfcHft^ffl^fc. 

SHbT*. 

(ii) 7P £ iSffc'tC^a. — ^l-^L. 1/91© 1 0 x 0 713z>— tf I Ay 7 

(iii) >r;bfc6 81C. 10^P^f§i$t^. 4 0"C J8tt7#*a-X 
5iS4»3R^(S[fiO^ — ■£ I fciftt-4 O'C, l^-f>^a^-ht 

(iv) ji$<D&i£gfc. x^y-;l/ttfKO*:tf>t-0. 5M NaClCilL, * 
±T- 1 OMMt £. 

(v) 15000xg "C I 5#IH3a'fr#fltL. Sai-S^^bjR^bftl^^Uy Mb1-& 

« 

(vi) DNA^^±?t$:ff/i^f L a-7*{-^t. DNAfc 3 &ft(DX * y -;UT* - 
8 0*CT l Oftffltt.®$-£Z. 
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(vii) 15000xg T 1 5#M»ifc#«tU ±»«rl»*1-*. ^l/-;^70%i^ 

(viii ^l/y h &MSfc*0&S;!Kt:fS®ffltS. 

^ 1 0 0-3 0 On X#H£ D N A ^EURf* 

w©»f^ti1!fj5fe (J. Sambrook et al., ±ft) I- i: »J fro 

h (H#S>->aSS{) StfED 8 7 6 8 1f±Stte&J8v*S " £ (i «fc U 
, 25n g(DiiSDN A*»t>iKJ 1 0 0 0 0 fflon n=.-#4§t>*ifc. 

ftfiJCX^ y-->^(±Hind III£«fc.&aJ4HIHbDNA0):a*S K5^7 5 U 
-fcffl^Tfrofc. 5 0 ii g/m 1 (Dts±^ 4 */ > L B t p U- h±{;#J 1 
0 0 0 0ffl©3D-- (|'glOcm7'U-FS/: , J 5 0 03D^-x2 0) £ 

i:Lfe, ^T?3P--feI@8. 2 c m©#ii?gttM«:'&*fc^- h n-fe;l/D 

-Xl (7KA>f'>n-3-^>7'7>ttl) TfcU. 3D--A-f7';^ 

■m-i/a^lz&iLtz. 3ooi/ < c5iiC7 , D-7* > ?"<£*>*>. V H ^%r3X 

. JfADNA5fcjg=i*$ K* n->Mf^ti?)()DYAC^^-7 , C-7 ( 
P BR 3 2 2©T e t R Stfh ±&) , K*D-> 

C^o-^^b. 153 0 0 k bojf ADNAHftf&*<5 50~100{ltf)?D- 

©37^ K3>T-f ^©flllg 

H7>^ Ki'a-y^bDNA^ffeffcST^^'Jjgiii (J. Sambrook et a 
I.. ±») KJioTlWlLfc. »§l!=ix$ KDNAi Eco RIXIilHnd IIIT?#J» 
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IIIT?<aiWfL, 0. 7%7^D-xmMU:, n x ^ K 0 D - >$<D V H 
jifc^C£M&tf£fc£|^£T£*:#>^ ■9"lf>7^;l/^-«: 6ffl©V H -77^ 
u ~^^y'a~ytJ^ 7 V XZStz. 7 * -ZUm&ft (5 0'C, 
lxSSC, 0. 1 %S D S<£) X' 3 0ttffl3\B\m&L, ft<^T*<fc 'Jg£&£&# 
(6 5°C, 0. lxSSC, 0. l%SDStf) T'»L£. V H mttO&W. 
(£, n 7. < 7'J *V -tf— i> 3 ^^^-^S^tibiDtllW - ? >v y£it 

Si&^t- (±, 3 0 0 k bfD^^O^YACJfADNAt^yN'-l-ScDJ-^S 0 
•ytf&tm-otz. Z ft v 7°lzttfctZV S a u 3 A I 

-*U#£L&<^$(i. 13 4 K^T YAC DNA^b^t-fX 
<DDNAKfrtf£3M$U 77-^XIi7*77^ K iz?7' V O - ^-f £ C £: 11 

fcfc^T*&^£*i£0. 8Mb£>*M$li, ±&tf> J: 9 (-HI l-*£*iT^£. * 
fc. m 1 *13&V H it&^0)JH a>b£>B28tMtf(iEco RI&tfHjnd III 

NfftftDT^Sfc^SKifc tsbtz. 

t: S i^7i-f- DNA^b(7337>^ K 7 -T 7 7 V L X (i&Ttf) <fc ? li 

3-3 1 : t hMct'J#bn/ifli^DNA5:SJPfi^^Iag I -CgPtfillHbU 
0. 5%T7?D-xy;l/-em^fi)Om3 5~4 5 kbff)^i^DEAE^ 



WO 94/26895 



PCT/JP93/00603 



-22- 

Lfcft. iWBS»*C]a I t^iMl/in^U'^^-pJBSCwy-i/ 
4 9 0 AKJS&S-tt. -^©t£l±5I1ir©;fr?£T*n o -f l> **-f -tf-S/a >(i 

Ml 3 1, M84> Ml 1 8 : g##J£li3 - 3 1 ^Utf&T'&SA*. ffl^fc 
DNAlit h7*D BifflMicF LEB 1 4- 1 4, ?££*g§®(±-£ 
nLorist2, ED 8 7 6 7, #JE#*01ffi£ttliXba I ^ Hind Illfcffi^ 
. W«fcW##«8e*ffl^TflS|![Lrt:. fcfc, $#W&ti (J. Sam 
brook, E. F. Fritsch and T. Maniatis, 1989, Molecular Cloning; a Laborato 
ry Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 
) Ci'Jfro/:. 

Lfc. ±34© J: -51-, V H it&^© F R^©&g@Emi^-7 7 S U -f*lT-# 
fttSGtLT^S. fix-. *H»i53^€>l±. - ©&#tt©?tS^$#a>b =i >ir 

s. 

(1) V H ^*JR»ll»f^©-tJ-^f 

£3SEJ!lft£KVH "77 § UH#g#J77'f V-&ffl^Sfc«>U. *tl*tl<D 

7°?*$ Ki«l o©V H J: -5 £V h £*TDN A»rtf n 

-i>^t*:i:^T?**. #-©V H £^ft5DNA^^«t5/: 

«>i:. Eco RI&t/Hind Iimft©R8© 6 ^M^iSOmUm^^fi. 
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T* 2 £ ft o T . jElK * S5U8i£ » «> ©SMS © D N A K» «: ^ 

V H 77^ U— 4#*W*U 3*3? Urff- -f v-^©A6«)3>-b 

*SE5»J£S13?T £r£n©V H Se^©-7 u-A9-^Wtfx^ y > 

--f > h n>i£#©? ? btf? 1 KI3?!I£-7 r $ U-iCt^fc. 3' <H©¥#ri< 
«i£Sl#l£ 1 0 0%|sl-(i& 'J. 3' *S»<7)32^ U^f-K**. i^J&f- 

(fl^<t) 7$y'»S£©£13UfcSI2#B©«gK#j&*a.fc-5 
fc&jftbfc. 5o©V H 77 $ y-©fc«>i;. % 1 l;^T«fc-5li£bt: 1 9fi© 
:/5-f v-fc&ftLfc (8&fe) . 

(3) ^KJE&tWbS&ifctt 

( A B I ) »3£#©Jg^l-g^TPC RCt Ufrofc. ^-^T>^> 

;KO«tfi%tTofc. ^U, *ft*tt©JRf&ri>b 3 5 OM£ffi*.SE#l«:Sl 

(4) £/&V H 7 7^J-^S?I7 , 7'f7-M 

u n i v&tf I -RSrS-fVH-i itfc*©8E?lJ$:&£t 
(->IA,£. $2i:StJ:5i:. ^bliMLfel 2I(DV H -i itfc^©-?*>l 
l®£T=--)VLtz. ±T©6{@©$tBlK)VH-i iftfis^tt. Z*lb2o© 

7'5-f7-i:J;tJi/-y>Xt5:fci s T'tfc. I -NF lfttTI -NR 1 J±, 
Vl-14PfcVl-27 P02-3©ae^-Ofc«)lligU-$ilfc. :tlb2oCD 

fctfH-. ffe©V H ite^Cfc/fl^rt: (£2) . 

Vh-iii 77^ U— iftfiT-©S/-(r>S/>^©fcAH8o©^ , 5-f v — Srffiit 
L. ffli^fc. ^n^ti©V H ilfi^roftlD©^— ^r>2/>^fifS:iiF-u n i v 
&tfIII-R ^^-r-e-Srffl^-Ctr-afc. d ft t>li#tffLfc Vh-iii itfci 1 © 8 0 
%fcfi*.'&*>©fc7--;l'Lfc (F-univi! 25/30. III-R #2 4/3 
0) (£2) . Ztz. 1 o©M^?rl^^ ±T©^fg6D Vh-iii it 
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Cl*iS>aU5£A,i:©VK-iii cDNACf»1fft5:i:ii*LT^5. 

III-F3. 1II-R3. III-F4, III-R4. 1 1 1-NF1 &ITIII-F2) fctSftU mbffll 
£ &fc3#8r<Ofcftl-ffl^Jk. I II-R3$.l>*II I-F4I± 

V 3 - 2 9 PRXJV 3 - 3 2 PJi. ffi5»ja«#fc (- < T ftfcfeitte* T?* U . 
•3T, II1-NF1 ^<D±T©t>©liwtl& 20CDV H itfi-? £ 7 --frLtLt>"3 
h. V3-25P, V3-4 4PRt;V3-6 3Plt M13^?*-fcfflt\ 

Vh-ii. V H -iv&tfV H -v 77 $ U-t:JR1-£ V H it£^tf)gE#J£&£1-£/i 

3V H ate-?(±SiMi^t;*BlRlWTS)S©"T?. ::ft«b©/jN£fcVH 7t$'J- 
Vh ifi-e^^ta A, i: tDt; <7)(±. Zti^tiA o£D"7°v v-T-i/-r> 
S/>^-e£ 3 HPS. ±T<7)4-30Vh-ii7 7 ^ U— «rftW^5-f v — 
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/i. Jifeii:, £It l lfB©^5-f 7— (Vh-i ©fcd&liF-u n i v £ I - 
R ; V H -n©fc«>Kll-RUI-F2 Rtfll-R2 : Vh-iii 0fc«> I- F - u n i v R 
tflll-R ; Vh-ivW V-R 1, I V-F 2fttfl V-R2. V H -v ©fc 
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p RI&tfHind IIIRfrJi 3 Hi fc&fc. 

(5) V H mteTV&^ISft 
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1 >j -^T-RtfJgSRyiJife^lwffl^fcV,, 7tS'J-#£M 









I£?IJ (5 - 6 ) 




/} i p j 


1 . ffl. V 


F- 


univ 


AGGTGCACCTGGTGCAGTCTG 


1 O 

l-o 




I 


I - 


R 


CCAGGGGCCTGTCGCACCCA 


36-42 






I - 


N F 1 


TGGGGCCTCAGTGAAGGTCTCCTG 


14-22 


line — *— r-^— ■ 




I - 


NR 1 


G ATCC ( A /G) TCCCATCCACTCA AG 


45-51 




n 


n - 


F 1 


TGTCTTCTCCACAGGGGTCTT 




JilS^a I 5 ] 




n - 


F 2 


GGGAAGGCCCTGGAGTGGCT 


42-48 






n - 


R 1 


GTGCAGGTCAGCGTGAGGGT 


17-23 






n - 


R 2 


TGGTTTTTGGAGGTGTCCTTGG 


70-77 




m 


m - 


R 


CACTCCAGCCCCTTCCCTGGAGC 


40-47 






ni - 


F 3 


GTGAGGTTCAGCTGGTGGAGT 


(-D-7 






in - 


R 3 


AGCTGAACCTCACACTGGAC 


(-3)-4 


i£2f|n] 




m - 


F 4 


AAGGGCCGATTCACCATCT 


64-70 






m - 


R 4 


TTGTCTCTGGAGATGGTGAA 


68-73 






m - 


■NF 1 


TG AG ACTCTCCTGTGC AGCCTCTG 


18-26 






in - 


■N F 2 


TCT (T /C) TGTGTTTGC AGGTGT 


4ybov-(-3) 


fine — J — 


IV 


IV- 


■ F 1 


TCTGTTCACAGGGGTCCTGTC 


f/hav-(-l) 


H|l7f[a] 




IV- 


•F 2 


TCCGGCAGCCCCCAGGGAA 


37-43 






IV- 


-R 1 


GCAGGTGAGGGACAGGGT 


17-22 






IV- 


-R 2 


CAGGGAGAACTGGTTCTTGGA 


74-80 




V 


v - 


-R 1 


CCCGGGCATCTGGCGCACCCA 


36-42 






v - 


-R 2 


GCTGCTCCACTGCAGGTAGGC 


78-82R 






v - 


-R 3 


CTTCAGGCTGCTCCACTGCAG 


74-83 





WO 94/26895 



27 



PCT/JP93/00603 



V„it& V„-, /7^- V„.,,, Vh-.v^-I-V- 



univ R NF1 NR1 univ R F3 R3 F4 R4 NF1 NF2 Fl Rl F2 R2 

V„ 11-2 + + 

1-3 + + 

1-8 + + 

1-12P + + 

1-14P - + + 

H7P + + + + 

1-18 + + + 

1-24P + + + + 

1-27P + - + + 

1-40P + + 

1-45 + + 

1-46 + + 

V„ ffl 3-6P - +- + - + + + 

3-7 + + + + 

3-9 + + + 

3-11 + + + + 

3-13 + - + + + + 

3-15 + + + + 

3-16P + + + + 

3-19P + + + 

3-20 ■+ + + + + 

3-21 + + + + + 

3-22P + + + 

3-23 + + + + + 

3-29P - ----- + - 

3-30 + + + + + 

3-32P - ----- + - 

3-33 + + + + + 

3-35 + * 

3-36P - + + 

3-37P + " + 

3-38P + + 

3-41P + + 

3-42P + " + + 

3-43 + + 

3-47P + + 

3-48 + + 

3-49 + + 

3-50P ~ + + 

3-52P + + 

3-53 + + 

3-54P + + + 

+ 



3- 64 + 
V„ IV 4-4 

4- 31 
4-34 
4-39 
4-55P 



+ + + + 

+ + - + 

+ + + + 

+ + 

+ + 



WO 94/26895 



28 



PCT/JP93/00603 



V„ J M *^©k b 



Eco RI Mind EI 



6-1 


75 


0.9 


1-2 


125 


7.2 


1-3 


150 


3.4 


4-4 


160 


5.1 


2-5 


lib 


c A 


3-6P 


185 


11.8 


3-7 


190 


2.2 


1-8 


215 


3.8 


3-9 


230 


2.6 


2-10P 


235 


13.5 


3-11 


245 


1.6 


1-12P 


250 


4.5 


3-13 


260 


1.7 


1-14P 


275 


2.9 


3-15 


280 


4.8 


3-16P 


290 


5.4 


H7P 


295 


5. 4+1. 6 


1-18 


315 


3.4 


3-19P 


330 


4.3 


3-20 


345 


11.8 


3-21 


360 


2.2 


3-22P 


385 


5.7 


3-23 


395 


2.0 



1- 24P 

3- 25P 

2- 26 
1-27P 

4- 28 

3- 29P 

3- 30 

4- 31 
3-32P 

3- 33 

4- 34 

3-35 

3-36P 

3-37P 

3- 38P 

4- 39 



410 
420 
430 
450 
455 
460 
470 

475 
485 
490 
505 

520 
525 
540 
545 
555 



3.0 
10.0 
8.1 
8.3 
8.3 
3.5 
9.8 

10.3 
13.3 
13.3 
11.5 

5.3 
5.3 
7.5 
8.0 
7.0 



25 
12.5 
1.7 
8.0 
16.0 
16.0 
5.0 
2.0 
5.4 
18.5 
18.5 
2.8 
5.8 
13.0 
13.0 

I. 8 

10.2 
8.8 
14.7 
12.8 
6.8 
7.0 
5.7 

5.2 
7.3 
6.6 

II. 3 
5.4 
5.8 
6.8 

13.0 
5.6 
6.8 

16.2 

3.2 
5.7 
13.2 
15.4 
15.4 
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3 OK*) 



V„ J„ 










Eco Rl 


Hind m 


1-40P 


560 


1.4 


3.2 


3-4 IP 


580 


4.4 


11.9 


3-42P 


590 


3.0 


3.8 


3-43 


600 


6.5 


8. 1 


3-44P 


610 


8.8 


17.0 


1-45 


635 


10.7 


2.7 


1-46 


640 


2.0 


4.6 


3-47P 


650 


2.7 


10.5 


3-48 


670 


2 7 


3. 9 


3-49 


690 


1.6 


16.5 


3-50P 


695 


10.0 


16.5 


J \J 1 


710 


8.0 


11.0 




715 


4.0 


11.0 




725 


8.3 


6.3 


VS4P 


730 


6.4 


15.4 




735 


3.9 


15.4 


1-56P 


740 


3.4 


15.4 


3-57P 


745 


9.7 


6.6 


1-58P 


750 


8.3 


17.5 


4-59 


755 


8.3 


17.5 


3-60P 


760 


0. 8+3. 0 


17.5 


4-61 


770 


8.1 


9.0 


3-62P 


775 


4.6 


9.0 


3-63P 


780 


8.9 


6.2 


3-64 


790 


4.4 


>7.4 
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E5>j#-i§ : 1 

mm<D%2 : 1 4 2 9 

minm : mm 
mm : 

htfoi?- : mm 

E#l0)fI3i : Genomic DNA 

f&M : ft* ' ■9"fcfx>7> ( Homo sapiens ) 

CTGATCTATG AATAAGGGTA TATAGACCAG TTTGGCCTGA TGTAGGGAAC GCCAAAGTGC 60 

TGGAATTTCA GAGTCATCAC ACCCAGGGGC CCTGCCTCTG AGCTCCTCTT TGCATCCAAT 120 

CTGCTGAAGA ACATGGCTCT AGGGAAACCC AGTTGTAGAC CTGAGGGCCC CGGCTCTTCA 180 

ATGAGCCATC TCCGTCCCGG GGCCTTATAT CAGCAAGTGA CGCACACAGG CAAATGCCAG 240 

GGTGTGGTTT CCTGTTTAAA TGTAGCCTCC CCCGCTGCAG AACTGCAGAG CCTGCTGAAT 300 

TCTGGCTGAC CAGGGCAGTC ACCAGAGCTC CAGACA ATG TCT GTC TCC TTC CTC 354 

Met Ser Val Ser Phe Leu 
1 5 

ATC TTC CTG CCC GTG CTG GGC CTC CCA TGG G GTCAGTGTCA GGGAGATGCC 405 
He Phe Leu Pro Val Leu Gly Leu Pro Trp 

10 15 
GTATTCACAG CAGCATTCAC AGACTGAGGG GTGTTTCACT TTGCTGTTTC CTTTTGTCTC 465 

CAG GT GTC CTG TCA CAG GTA CAG CTG CAG CAG TCA GGT CCA GGA CTG 512 
Gly Val Leu Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Gly Leu 
20 25 30 

GTG AAG CCC TCG CAG ACC CTC TCA CTC ACC TGT GCC ATC TCC GGG GAC 560 
Val Lys Pro Ser Gin Thr Leu Ser Leu Thr Cys Ala 1 le Ser Gly Asp 

35 40 45 

AGT GTC TCT AGC AAC AGT GCT GCT TGG AAC TGG ATC AGG CAG TCC CCA 608 
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Ser Val Ser Ser Asn Ser Ala Ala Trp Asn Trp lie Arg Gin Ser Pro 

50 55 60 

TCG AGA GGC CTT GAG TGG CTG GGA AGG ACA TAC TAC AGG TCC AAG TGG 656 

Ser Arg Gly Leu Glu Trp Leu Gly Arg Thr Tyr Tyr Arg Ser Lys Trp 

65 70 75 

TAT AAT GAT TAT GCA GTA TCT GTG AAA AGT CGA ATA ACC ATC AAC CCA 704 

Tyr Asn Asp Tyr Ala Val Ser Val Lys Ser Arg He Thr lie Asn Pro 

80 85 90 95 

GAC ACA TCC AAG AAC CAG TTC TCC CTG CAG CTG AAC TCT GTG ACT CCC 752 

Asp Thr Ser Lys Asn Gin Phe Ser Leu Gin Leu Asn Ser Val Thr Pro 

100 105 110 
GAG GAC ACG GCT GTG TAT TAC TGT GCA AGA GA CACAGTGAGG GGAAGTCAGT 804 
Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

115 120 

GTGAGCCCAG ACACAAACCT CCCTGCAGGG ATGCTCAGGA CCCCAGAAGG CACCCAGCAC 864 

TACCAGCGCA GGGCCCAGAC CAGGAGCAGG TGTGGAGTTA AGCCAAAATG GAACTTCTTG 924 

CTGTGTCTTA AACTGTTGTT GTTTTTTTTT TTTTTTTGGC TCAGCAACAG AGATCATAGA 984 

AAACCCTTTT TCATATTTTT CAAATCTGTT CTTAGTCTAA TGGAGATTCT CTAATATGTG 1044 

ACATTGTTTT TCTCTTGCTT GTTTTTGGAA TTCTTTGTCT TTGACTTTTG ACAACTTGAC 1104 

TTTTGACAGT GTGCCTCAAA GAAGTTCTAT TTTGGGTTCT GTGAACCTCC TGGATCTGGG 1164 

AAGTTTTCAG CTATGATTTC ATTAAACGTG TTTTCTACAC CATTTCCCTA CTTCTTTCCA 1224 

ATACCCATAA TGCAAATATT TGTTCACTTA ATTGTGTCCC ATAAATGCCT GGGGATTTTC 1284 

TTCATTCCTT TTTACTCTTT TTTTCTTTTT ATTCATCTGC CTGAATTATT TCAAAAGATC 1344 

TGTCTTCAAC TTCAGAAACT CTTTGGCTTG GCCTAGTCTA ATCTTGAAGG TCTCAATTGT 1404 

ACTTTTAATT TCATTCATTG AATTC 1429 



: 5 1 2 
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vxuis- -.mm 

SE^JCOfi&Sf ■ Genomic DNA 

: ft* • -y-tfx^X ( Homo sapiens ) 
itlgcDig^ : t h 'J >^f^MffiCGM 1 

TGAGAGCTCC GTTCCTCACC ATG GAC TGG ACC TGG AGG ATC CTC TTC TTG GTG 53 

Met Asp Trp Thr Trp Arg He Leu Phe Leu Val 
1 5 10 

GCA GCA GCC ACA G GTAAGAGGCT CCCTAGTCCC AGTGATGAGA AAGAGATTGA 106 
Ala Ala Ala Thr 
15 

GTCCAGTCCA GGGAGATCTC ATCCACTTCT GTGTTCTCTC CACAG GA GCC CAC TCC 162 

Gly Ala His Ser 

CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG A AG CCT GGG GCC 210 
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
20 25 30 35 

TCA GTG AAG GTC TCC TGC AAG GCT TCT GGA TAC ACC TTC ACC GGC TAC 258 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr 

40 45 50 

TAT ATG CAC TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT GAG TGG ATG 306 
Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

55 60 65 

GGA TGG ATC AAC CCT AAC AGT GGT GGC ACA AAC TAT GCA CAG AAG TTT 354 
Gly Trp lie Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gin Lys Phe 

70 75 80 

CAG GGC AGG GTC ACC ATG ACC AGG GAC ACG TCC ATC AGC ACA GCC TAC 402 
Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lie Ser Thr Ala Tyr 
85 90 95 
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ATG GAG CTG AGC AGG CTG AGA TCT GAC GAC ACG GCC GTG TAT TAC TGT 450 
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 
100 105 110 115 

GCG AGA GA CACAGTGTGA AAACCCACAT CCTGAGGGTG TCAGAAACCC AAGGGAGGAG 508 
A 1 a Arg 

GCAG 512 



SE^J## : 3 
ga^lj^g^ : 4 9 6 

mmom : mm 

fiBy!l0)8HS : Genomic DNA 

£3$jl : /Js^ • tlfx>X ( Homo sapiens ) 

mmcDrnm : thy y^mmmmmc g m i 
mm 

CACAACTCCT CACC ATG GAC TGG ACC TGG AGG ATC CTC TTT TTG GTG GCA 50 
Met Asp Trp Thr Trp Arg lie Leu Phe Leu Val Ala 
1 5 10 

GCA GCC ACA G GTAAGGGGCT GCCAAATCCC AGTGAGGAGG AAGGGACTGA 100 
Ala Ala Thr 
15 

AGCCAGTCAA GGGGGCTTCC ATCCACTCCT GTGTCTTCTC TACA G GT GTC CAC TCC 156 

Gly Val His Ser 

CAG GTT CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG CCT GGG GCC 204 
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
20 25 30 35 

TCA GTG AAG GTT TCC TGC AAG GCT TCT GGA TAC ACC TTC ACT AGC TAT 252 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
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40 45 50 

GCT ATG CAT TGG GTG CGC CAG GCC CCC GGA CAA AGG CTT GAG TGG ATG 300 

Ala Met His Trp Val Arg Gin Ala Pro Gly Gin Arg Leu Glu Trp Met 

55 60 65 

GGA TGG AGC AAC GCT GGC AAT GGT AAC ACA AAA TAT TCA CAG GAG TTC 348 

Gly Trp Ser Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gin Glu Phe 

70 75 80 

CAG GGC AGA GTC ACC ATT ACC AGG GAC ACA TCC GCG AGC ACA GCC TAC 396 

Gin Gly Arg Val Thr lie Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 

85 90 95 

ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ATG GCT GTG TAT TAC TGT 444 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Met Ala Val Tyr Tyr Cys 

100 105 110 115 

GCG AGA GA CACAGTGTGA AAACCCACAT CCTGAGAGTG TCAGAAACCC CAGG 496 
Ala Arg 



SBJ!l©fi£ : 6 5 0 

mrncom ■. mm 

SB?'j£>8i^ : Genomic DNA 

f&fSSi : *=E • ittfxvx ( Homo sapiens ) 

CACAGGAAAC CACCACACAT TTCCTTAAAT TCAGGGTCCA GCTCACATGG 50 
GAAATACTTT CTGAGACTCA TGGACCTCCT GCACAAGAAC ATG AAA CAC CTG TGG 105 

Met Lys His Leu Trp 
1 5 
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TTC TTC CTC CTG CTG GTG GCA GCT CCC AGA T GTGAGTGTCT CAAGGCTGCA 156 
Phe Phe Leu Leu Leu Val Ala Ala Pro Arg 
10 15 
GACATGGGAT ATGGGAGGTG CCTCTGATCC CAGGGCTCAC TGTGGGTCTC TCTGTTCACA 216 
G GG GTC CTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG 264 
Trp Val Leu Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val 
20 25 30 

AAG CCT TCG GAG ACC CTG TCC CTC ACC TGC ACT GTC TCT GGT GGC TCC 312 
Lys Pro Ser Glu Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser 

35 40 45 

ATC AGT ACT TAC TAC TGG AGC TGG ATC CGG CAG CCC GCC GGG AAG GGA 360 
lie Ser Ser Tyr Tyr Trp Ser Trp He Arg Gin Pro Ala Gly Lys Gly 

50 55 60 

CTG GAG TGG ATT GGG CGT ATC TAT ACC AGT GGG AGC ACC AAC TAC AAC 408 
Leu Glu Trp lie Gly Arg lie Tyr Thr Ser Gly Ser Thr Asn Tyr Asn 

65 70 75 

CCC TCC CTC AAG AGT CGA GTC ACC ATG TCA GTA GAC ACG TCC AAG AAC 456 
Pro Ser Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Asn 
80 85 90 95 

CAG TTC TCC CTG AAG CTG AGC TCT GTG ACC GCC GCG GAC ACG GCC GTG 504 
Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

100 105 110 

TAT TAC TGT GCG AGA GA CACAGTGAGG GGAGGTGAGT GTGAGCCCAG 551 
Tyr Tyr Cys Ala Arg 
115 

ACACAAACCT CCCTGCAGGG AGGCGGAGGG GACCGGCGCA GGTGCTGCTC AAGACCAGCA 611 
GGGGGCGCGC GGGGCCCACA GAGCAAGAGG CCGGGTCAG 650 



Efll## : 5 
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mm&z : 6 1 3 

mmcozi : m& 

M¥\<F)W8k ■ Genomic DNA 

j&ffl : jfc^ • -y- tix>7. ( Homo sapiens ) 

Bg»®^ : t F 'J >Afiffi«CGM 1 

CCAGCTCCAC CCTCCTCTGG GTTGAAAAAG CCGAGCACAG GTACCAGCTC AGTGACTCCT 60 
GTGCACCACC ATG GAC ACA CTT TGC TCC ACG CTC CTG CTG CTG ACC ATC 109 
Met Asp Thr Leu Cys Ser Thr Leu Leu Leu Leu Thr He 
1 5 10 

CCT TCA T GTGAGTGCTG TGGTCAGGGA CTCCTTCACG GGTGAAACAT CAGTTTTCTT 166 
Pro Ser 
15 

GTTTGTGGGC TTCATCTTCT TATGCTTTCT CCACAG GG GTC TTG TCC CAG ATC 219 

Trp Val Leu Ser Gin lie 
20 

ACC TTG AAG. GAG TCT GGT CCT ACG CTG GTG AAA CCC ACA CAG ACC CTC 267 
Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gin Thr Leu 

25 30 35 

ACG CTG ACC TGC ACC TTC TCT GGG TTC TCA CTC AGC ACT AGT GGA GTG 315 
Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser Gly Val 

40 45 50 

GGT GTG GGC TGG ATC CGT CAG CCC CCA GGA AAG GCC CTG GAG TGG CTT 363 
Gly Val Gly Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 

55 60 65 

GCA CTC ATT TAT TGG AAT GAT GAT AAG CGC TAC AGC CCA TCT CTG AAG 411 
Ala Leu lie Tyr Trp Asn Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys 
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70 75 80 85 

AGC AGG CTC ACC ATC ACC AAG GAC ACC TCC AAA AAC CAG GTG GTC CTT 459 
Ser Arg Leu Thr He Thr Lys Asp Thr Ser Lys Asn Gin Val Val Leu 

90 95 100 

ACA ATG ACC AAC ATG GAC CCT GTG GAC ACA GCC ACA TAT TAC TGT GCA 507 
Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala 

105 HO 115 

CAC AGA C CACAAAGACA CAGCCCAGGG CACCTCCTGT ACAAAAACCC AGGCTGCTTC 564 
His Arg 

TCATTGGTGC TCCCTCCCCA CCTCTGCAGA ACAGGAAAGT CTGTCTGCT 613 

6 

ffim<D&Z : 5 9 4 

MW<DMM ■• Genomic DNA 

: jfc^ • ^ fcfx> 7. ( Homo sapiens ) 
\g.&<D&M.: tMJ >^f«MCGM 1 

ACAGGATTCA CC ATG GAG TTG GGG CTG AGG TGG GTT TTC CTT GCT GCT ATT 51 
Met Glu Leu Gly Leu Arg Trp Val Phe Leu Ala Ala He 
1 5 ' 10 

TTA AAA G GTGATTTATG GTTAACTAGA GCTATTGAGT GTGAATGGAC ATAAGTGAGC 108 
Leu Lys 
15 

GAAACAGTGG ATATGTGTGG CAGTTTCTTA CCAGGATGTC TCTGTGTTTG CAG GT GTC 166 

Gly Val 

CAG TGT GAG ATG CAG CTG GTA GAG TCT GGA GCA AAC TTG ACA AAG CCT 214 
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Gln Cys Glu Met Gin Leu Val Glu Ser Gly Ala Asn Leu Thr Lys Pro 

20 25 30 

GGG TGT CCC TGA GAC TCT CCT GTG CAG CCT CTG GAT TCA CCT TCA GTA 262 
Gly Cys Pro Asp Ser Pro Val Gin Pro Leu Asp Ser Pro Ser Val 

35 40 45 

GCC ATA GCA CGC ACT GGG TCC CCC AGG CTC CAG GGA AGG GTC TGC AGT 310 
Ala lie Ala Arg Thr Gly Ser Pro Arg Leu Gin Gly Arg Val Cys Ser 

50 55 60 

GGG TCC CAG TTA TTA GTG GTA GTG GTA GTA CCA TGT ACT ACG CAG ACT 358 
Gly Ser Gin Leu Leu Val Val Val Val Val Pro Cys Thr Thr Gin Thr 
65 70 75 80 

CTG TGA AGG GCC GAT TCA CCA TTT CCA GAG ACA ATA CCA AAA ACT CAC 406 
Leu Arg Ala Asp Ser Pro Phe Pro Glu Thr He Pro Lys Thr His 

85 90 95 

TGT ATC TGC AAA TGA ACA GAC TGA GGG CAG AGG ATG CAG CTG CAT ATG 454 
Cys He Cys Lys Thr Asp Gly Gin Arg Met Gin Leu His Met 

100 105 
ACT CTG TGA GAG A.TACGGTAAGG AGAAGTCAGT GTGAGCCCAG ACACAAACCT 507 
Thr Leu Glu 
110 

CCCTTCAGGG TACCTGGGAC AACCAGGGAA AGCCTGGGAC ACTGTGCACT GTGCTGACCC 567 
CAGGGGCAAG TGCAGGTGCT ACAAGGG 594 



Sa?'J<D:R£ : 8 7 7 
m<D$l : -*«| 
SE?ij£>ffi3S : Genomic DNA 
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j&M : Tfc'E • iftTx^X ( Homo sapiens ) 

w.&(D&m t s v ^^mtmmf&wc g m i 

ACAGCCTATT CCTCCAGCAT CCCACTAGAG CTTCTTATAT AGTAGGAGAC ATGCAAATAG 60 
GGCCCTCCCT CTACTGATGA AAACCAACCC AACCCTGACC CTGCAGGTCT CAGAGAGGAG 120 
CCTTAGCCCT GGACTCCAAG GCCTTTCCAC TTGGTGATCA GCACTGAGCA CAGAGGACTC 180 
ACC ATG GAA TTG GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA GAA G 229 
Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Glu 
15 10 15 

GTGATTCATG GAAAACTAGG AAGATTGAGT GTGTGTGGAT ATGAGTGTGA GAAACAGTGG 289 
ATTTGTGTGG CAGTTTCTGA CCTTGGTGTC TCTTTGTTTG CAG GT GTC CAG TGT 343 

Gly Val Gin Cys 

GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTC CAG CCT GGG GGG 391 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
20 25 30 35 

TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTT AGT AGC TAT 439 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

40 45 50 

TGG ATG AGC TGG GTC CGC CAG GCT CCA GGG AAG GGG CTG GAG TGG GTG 487 
Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

55 60 65 

GCC AAC ATA AAG CAA GAT GGA AGT GAG AAA TAC TAT GTG GAC TCT GTG 535 
Ala Asn lie Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 

70 75 80 

AAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAG AAC TCA CTG TAT 583 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

85 90 95 

CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACG GCT GTG TAT TAC TGT 631 
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
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100 105 110 115 

GCG AGA GA CACAGTGAGG GGAAGTCAGT GTGAGCCCAG ACACAAACCT CCCTGCAGGG 689 

Ala Arg 

GTCCCTTGGG ACCACCAGGG GGCGACAGGG CATTGAGCAC TGGGCTGTCT CCAGGGCAGG 749 
TGCAGGTGCT GCTGAGGGCT GGCTTCCTGT CGCGGTCTGG GGCTGCCTCG TCGTCAAATT 809 
TCCCCAGGAA CTTCTCCAGA TTTACAATTC TGTACTGACA TTTCATGTCT CTAAATGCAA 869 
TACTTTTT 877 



: 8 

ga^lJcD^S : 5 6 4 

SS?|J<7)S : 
H<B» : 

SB#J<D8iJl : Genomic DNA 

: • -y-tfx^X ( Homo sapiens ) 

CACTCCACCA ACCACATCTG TCCTCTAGAG AAAACCCTGT GAGCACACCT CCTCACC 57 
ATG GAC TGG ACC TGG AGG ATC CTC TTC TTG GTG GCA GCA GCT ACA A 103 
Met Asp Trp Thr Trp Arg lie Leu Phe Leu Val Ala Ala Ala Thr 
15 10 15 

GTAAGGGGCT TCCTAGTCTC AAAGCTGAGG AACGGATCCT GGTTCAGTCA AAGAGGATTT 163 
TATTCTCTCC TGTGTTCTCT CCACAG GT GCC CAC TCC CAG GTG CAG CTG GTG 215 

Ser Ala His Ser Gin Val Gin Leu Val 
20 

CAG TCT GGG GCT GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTC TCC 263 
Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser 
25 30 35 40 

TGC AAG GCT TCT GGA TAC ACC TTC ACC AGT TAT GAT ATC AAC TGG GTG 311 
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Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Asp lie Asn Trp Val 

45 50 55 

CGA CAG GCC ACT GGA CAA GGG CTT GAG TGG ATG GGA TGG ATG AAC CCT 359 

Arg Gin Ala Thr Gly Gin Gly Leu Glu Trp Met Gly Trp Met Asn Pro 

60 65 70 

AAC ACT GGT AAC ACA GGC TAT GCA CAG AAG TTC CAG GGC AGA GTC ACC 407 

Asn Ser Gly Asn Thr Gly Tyr Ala Gin Lys Phe Gin Gly Arg Val Thr 

75 80 85 

ATG ACC AGG AAC ACC TCC ATA AGC ACA GCC TAC ATG GAG CTG AGC AGC 455 

Met Thr Arg Asn Thr Ser lie Ser Thr Ala Tyr Met Glu Leu Ser Ser 

90 95 100 

CTG AGA TCT GAG GAC ACG GCC GTG TAT TAC TGT GCG AGA GG CACAGTGTGA 506 

Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

105 110 115 

AAAACCACAT CCTCAGAGAG TCAGAAACCC CTAGGGGAGA AGGCAGCTTC TGCTGGGC 564 



SI*I#* : 9 
EElOlfc* : 6 4 0 

mm<D$i : ft& 

«0» : -#« 

BB5!l<0iHS : Genomic DNA 

£B$sl : jft^E • +rhfx>X ( Homo sapiens ) 

&&<Dmm :kh'J >A»fflMCGMl 

8E?'J 

CAAATAGGGC CCTCCCTCTG CTGATGAAAA CCAGCCCAGC CCTGACCCTG CAGCTCTGGG 60 
AGAGGAGCCC CAGCCCTGAG ATTCCCAGGT GTTTCCATTC AGTGATCAGC ACTGAACACA 120 
GAGGACTCAC C ATG GAG TTG GGA CTG AGC TGG ATT TTC CTT TTG GCT ATT 170 
Met Glu Leu Gly Leu Ser Trp lie Phe Leu Leu Ala He 
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1 5 10 

TTA AAA G GTGATTCATG GAGAAATAGA GAGATTGAGT GTGAGTGGAC ATGAGTGGAT 227 
Leu Lys 
15 

TTGTGTGGCA GTTTCTGACC TTGGTGTCTC TGTGTTTGCA G GT GTC CAG TGT 279 

Gly Val Gin Cys 

GAA GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG CCT GGC AGG 327 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
20 25 30 35 

TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTT GAT GAT TAT 375 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 

■ 40 45 50 

GCC ATG CAC TGG GTC CGG CAA GCT CCA GGG AAG GGC CTG GAG TGG GTC 423 
Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

55 60 65 

TCA GGT ATT AGT TGG AAT AGT GGT AGC ATA GGC TAT GCG GAC TCT GTG 471 
Ser Gly He Ser Trp Asn Ser Gly Ser He Gly Tyr Ala Asp Ser Val 

70 75 80 

AAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAG AAC TCC CTG TAT 519 
Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

85 90 95 

CTG CAA ATG AAC AGT CTG AGA GCT GAG GAC ACG GCC TTG TAT TAC TGT 567 
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys 
100 105 110 115 

GCA AAA GAT A CACAGTGAGG GGAAGTCAGC GAGAGCCCAG ACAAAAACCT 617 
A la Lys Asp 

CCTGCAGGAA GACAGGAGGG GCC 640 



SH^J## : 1 0 
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mW<D&Z : 6 3 0 

mwnm • mm 

MFlOMM ■ Genomic DNA 

: /ft^E • +>"t:x>X ( Homo sapiens ) 

AGCTCCACCC TTCTCTGTGT TGAAAAGCCG AGCATGGGGA CCTAGTTCAG TGACTCCTGC 60 
GCCCCACCAC ATG GAG CTT TAC TCC ACG CTT CTC CTG CTG ACT GTC CCT 109 
Met Glu Leu Tyr Ser Thr Leu Leu Leu Leu Thr Val Pro 
1 5 10 

TCC T GTGAGTTCAG TGGTCAGGGA ATCCTTCAGG GGTGAAACAC CTGTTCTTTT 163 
Ser 

CTTTGTGGGC TTCATCTTCT TATGCTTTCT CCACAG GG GTC TTA TCC CAG GTC 216 

Trp Val Leu Ser Gin Val 
15 20 
ACC TTG AAG GAG TCT GGT CCT GCA CTG GTG AAA CCC ACA CAG ACC CTC 264 
Thr Leu Lys Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gin Thr Leu 

25 30 35 

ATG CTG ACC TGC ACC TTC TCT GGG TTC TCA CTC AGC ACT TCT GGA ATG 312 
Met Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser Gly Met 

40 45 50 

GGT GTG GGT TAG ATC TGT CAG CCC TCA GCA AAG GCC CTG GAG TGG CTT 360 
Gly Val Gly lie Cys Gin Pro Ser Ala Lys Ala Leu Glu Trp Leu 

55 60 65 

GCA CAC ATT TAT TAG AAT GAT AAT AAA TAC TAC AGC CCA TCT CTG AAG 408 
Ala His He Tyr Asn Asp Asn Lys Tyr Tyr Ser Pro Ser Leu Lys 
70 75 80 
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AGT AGG CTC ATT ATC TCC AAG GAC ACC TCC AAG AAT GAA GTG GTT CTA 456 
Ser Arg Leu He He Ser Lys Asp Thr Ser Lys Asn Glu Val Val Leu 

85 90 95 

ACA GTG ATC AAC ATG GAC ATT GTG GAC ACA GCC ACA CAT TACTGTGCAA 505 
Thr Val He Asn Met Asp lie Val Asp Thr Ala Thr His 

100 105 110 

GGAGACCACA GAGACAGAGC CCAGGGTGCC TCTTGTACAA GACCCAGGCT GCTTCTCAGT 565 
GGCGCTCCCT CCCCACCTCT GCAGAACAGG AAAGTGTGGC TGAGATGCCA TTTCCTGTCA 625 
GGGTC 630 

6Bfll#-t : 1 1 

mW<D&Z : 7 1 5 

h/Kns;- : mm 

gB?!JcDflt3I : Genomic DNA 

: Jfc'E • ttfxyx ( Homo sapiens ) 

mm 

CACCCCAGGC TTTACACTTT ATGCTTCCGG CTCGTATGTT GTGTGGAATT GTGAGCGGAT 60 
AACAATTTCA CACAGGAAAC AGCTATGACC ATGATTACGC CAAGCTTGCA TGCCTGCAGG 120 
TCGACTCTAG AGGATCCCCG GGTACCGAGC TCGAATTCCC AGGAGTTTCC ATTCGGTGAT 180 
CAGCACTGAA CACAGAGGAC TCACC ATG GAG TTT GGG CTG AGC TGG GTT TTC 232 

Met Glu Phe Gly Leu Ser Trp Val Phe 
1 5 

CTT GTT GCT ATA ATA AAA G GTGATTTATG GAGAACTAGA GACATTGAGT 281 
Leu Val Ala lie He Lys 
10 15 
GGACGTGAGT GAGATAAGCA GTGAATATAT GTGGCAGTTT CTGACTAGGT TGTCTCTGTG 341 
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TTTGCAG GT GTC CAG TGT CAG GTG CAG CTG GTG GAG TCT GGG GGA GGC 389 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly 

* 

20 25 
TTG GTC AAG CCT GGA GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 437 
Leu Val Lys Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 
30 35 40 45 

TTC ACC TTC AGT GAC TAC TAC ATG AGC TGG ATC CGC CAG GCT CCA GGG 485 
Phe Thr Phe Ser Asp Tyr Tyr Met Ser Trp lie Arg Gin Ala Pro Gly 

50 55 60 

AAG GGG CTG GAG TGG GTT TCA TAC ATT AGT AGT AGT GGT AGT ACC ATA 533 
Lys Gly Leu Glu Trp Val Ser Tyr lie Ser Ser Ser Gly Ser Thr lie 

65 70 75 

TAC TAC GCA GAC TCT GTG AAG GGC CGA TTC ACC ATC TCC AGG GAC AAC 581 
Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn 

80 85 90 

GCC AAG AAC TCA CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC 629 
Ala Lys Asn Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

95 100 105 

ACG GCC GTG TAT TAC TGT GCG AGA GA CACAGTGAGG GGA AGT CAG T 675 
Thr Ala Val Tyr Tyr Cys Ala Arg 
110 115 

GTGAGCCCAG ACACAAACCT CCCTGCAGGG GGTCCCTTGG 715 

@E«-*§ : 1 2 
Sa^J»g$ : 6 6 0 

SB?<Jco§y : 

mnm : -#£ 
ht'niy- -.mm 

SH^'JOS^ : Genomic DNA 
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: Jft^ • -9"hfx>X ( Homo sapiens ) 

m&<D&u >^^fflaiiattCGM i 

GGATTGGGCT TTGAGCTAAG GANAGGCTTT GTCNNATGAA TATNCGAATA TACTGATATC 60 
CACTGAGNTG AATATGTTCT GTNCCCTGAG AGAATCACCT GAGAGAATCC CCTGAGAGCA 120 
CATCTCCTC ATG GNC TGG ACC TAC AAG ATC CTC TTC TTG GTG GCA GCA GCC 171 
Met Xaa Trp Thr Tyr Lys lie Leu Phe Leu Val Ala Ala Ala 
1 5 10 

ACA G GTAAGCAGTT CCCAGGTCCA AGTAATGAGG AGGGGATTGA GTCCAGTCAA 225 
Thr 
15 

GGGGGCTTTC ATCCACTCCT GTGTCCTCCC CACAG GT GCC CAC TCC CAG GTG CAG 280 

Gly Ala His Ser Gin Val Gin 
20 

AAG AAG CCT GGG GCC TCA GTG AAG 328 
Lys Lys Pro Gly Ala Ser Val Lys 
35 

ACC TTC ACC TAC TGC TAC TTG CAC 376 
Thr Phe Thr Tyr Cys Tyr Leu His 
50 

GGG CTT GAA TGG ACA GGA TTT TAG 424 
Gly Leu Glu Trp Thr Gly Phe 
65 

CAT TTA TTC TGT AAG CAA ATT TCA 472 
His Leu Phe Cys Lys Gin lie Ser 
80 

ACA AAT CTG ACA CAG AAC TTC CTC 520 
Thr Asn Leu Thr Gin Asn Phe Leu 
95 



CTG GTG CAA TCT 
Leu Val Gin Ser 
25 

GTC TCC TGC AAG 
Val Ser Cys Lys 
40 

TGG GTA TGA CAG 
Trp Val Gin 
55 

TTA TTT GAG AGA 
Leu Phe Glu Arg 
70 

GGG ATT GTA GAA 
Gly lie Val Glu 
85 



GGG GCT GAG GTG 
Gly Ala Glu Val 
30 

GCT TCT GGA TAC 
Ala Ser Gly Tyr 
45 

GCC CCT GGA CAA 
Ala Pro Gly Gin 
60 

TTT TTC ATA CAA 
Phe Phe I le Gin 
75 

TGA ATC ATA TTA 
1 le 1 le Leu 
90 
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TGA ATC AAT CTT TGT AAA CAT CAA TTT CTG AAT CAA TGT TGT NAA TAT 568 
He Asn Leu Cys Lys His Gin Phe Leu Asn Gin Cys Cys Xaa Tyr 
100 105 110 

TTC AGA ACA CAA GCA CAA NTT CAC ATT TNA ACT CTA CTT TNA TCT CTA 616 
Phe Arg Thr Gin Ala Gin. Xaa His He Xaa Thr Leu Leu Xaa Ser Leu 
115 120 125 130 

TTT AAA ANA TAT CAA AAA NTC TCA TCN NGT GCA TGT AAC GTT TG 660 
Phe Lys Xaa Tyr Gin Lys Xaa Ser Ser Xaa Ala Cys Asn Val 
135 140 

: 1 3 
mm<D%2 : 8 1 9 

mmvm ®& 

SHJUcDS^ : Genomic DNA 

i&ffl. : /ft^ • it kfx> X ( Homo sapiens ) 

&t£<D&M : \L V V >/<M»CGM 1 

AATAAAAAAA TGATAGTTGT TAAATGTTTA TCGCAGAACA ATTCCAAATA AGGCAGCATT 60 
TTCCCCAAAT ACAATCATTG TCATCCAAAA TCCCCCAGGA CGCTCTCATC TACTCTGCCC 120 
CTGCCTTCAC CTCAGATGTC CCACCCCAGA GCTTGCTATA TAGTAACAGA CATGCAAATA 180 
GTTGACTCCC TCTCCTGATG AAAACCAGCC CAGCCCTGAC CCTGCAGCTC TGGGAGTGGA 240 
GCCCCAGCCT TGGGATTCCC AAGTGTTTGT ATTCAGTGAT CAGGACTGAA CACACAGGAC 300 
TCACC ATG GAG TTG GGG CTG AGC TGG GTT TTC CTT GTT GCT ATA TTA GAA 350 
Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Glu 
15 10 15 

G GTGATTCATG GAGAACTAGA GATATTGAGT GTGAATGGGC ATGAATGAGA 401 
GAAACAGTGG GTATGTGTGG CAATTTCTGA CTTTTGTGTC TCTGTGCCTT GCAG GT 457 
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Gly 

GTC CAG TGT GAG GTG CAT CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG 505 
Val Gin Cys Glu Val His Leu Val Glu Ser Gly Gly Gly Leu Val Gin 

20 25 30 

CCT GGG GGG GCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC 553 
Pro Gly Gly Ala Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

35 40 45 

AGT AAC TAC GAC ATG CAC TGG GTC CGC CAA GCT ACA GGA AAA GGT CTG 601 
Ser Asn Tyr Asp Met His Trp Val Arg Gin Ala Thr Gly Lys Gly Leu 

50 55 60 

GAG TGG GTC TCA GCC AAT GGT ACT GCT GGT GAC ACA TAC TAT CCA GGC 649 
Glu Trp Val Ser Ala Asn Gly Thr Ala Gly Asp Thr Tyr Tyr Pro Gly 
65 70 75 80 

TCC GTG AAG GGG CGA TTC ACC ATC TCC AGA GAA AAT GCC AAG AAC TCC 697 
Ser Val Lys Gly Arg Phe Thr lie Ser Arg Glu Asn Ala Lys Asn Ser 

85 90 95 

TTG TAT CTT CAA ATG AAC AGC CTG AGA GCC GGG GAC ACG GCT GTG TAT 745 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr 

100 105 110 

TAC TGT GCA AGA GA CACAGTGAGG GGAAGTCAGT ATGAGCCCAG ACACAAACCT 799 
Tyr Cys Ala Arg 
115 

CCCTGCAGAA TGCCTGGGGG 819 



gEJiJ#^§ : 1 4 
gE?(l<7);R£ : 8 1 6 

m\<DW. : mm 
h#os>- : mm 
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@E£'Jtf)*IIIK : Genomic DNA 

j&ffl. : zft^ • U" tf^:> X ( Homo sapiens ) 

W.m<D&U : th'J yAmXftMMCGM 1 

SE^J 

AGNGANGAAG GNAGTGATCA CTGTGATCTT TTCNCCAAGT TCACCATTTC NCTGAAGGTG GO 

AGCACAGGTC CTCCTGCATG TGTTCAAACA AAAGNNNNAG AGACTACCTG GTAAGTGAGG 120 

TGCTCACCTG GTTCTGGATG TTTGGTCTGT CTCCTCCCCT CTGTTGCCCC ACACAAGGTC 180 

AGCCCACTCT TTCCAGGTCC GAAGAAGAGA GCACAGGTTT GTCCTGATTA TATGACTCAC 240 

CCAGCTTCTG ATGACTCTCC TGTTGCCAGC GTCCATGGCC TCAGTGAAGG TCTCCTGCAA 300 

AGCTCTGGAT ACACCTTCGC CAGCTACGAC ATTCACTGTG TGTGACAGGC CCCTGGATAA 360 

GGGTTTGANT GGATGGTAGG GAGCTACTCT GGCAATGGTA ACACAGGCTA TGCACAGAAG 420 

TTTCAGGGCA GAGTCACCAT GACCAGGGAC ACGTCCACGA GCACAGCCTA CATGGAGCTG 480 

AGCAGTCAGA GATCTGAGGA CATAGATGTG TACTACTGTG CGANACACAC AGTGTGACAN 540 

CCCACATCCT GAGAGAGTCA GAAATCCTGA GGGAGGTGGC AGCAGTGCTA GGCTTGAGAG 600 

ATGACAGGGA TTTTATTTGC TTTNNCGGCT TTTTTTNGNN AGCGAGGTTA NTTCATTACA 660 

GANNNNNGGA AAATAGAAAT GTGTATGGAC TCTAATTATG TGGGAAATTT CCATACAACT 720 

TTGGTTCTCT TNGNNNNTTC AGGGGTNGGA NNCAATCAAT TAATAACCTG ATAAAGATTC 780 

GAGTCGTACC CNGGATCCCT GNTTCGCCTG AGNATA 816 

gS?fJ#-5| : 1 5 
ga?lJ(D:g£ : 5 3 5 

■ Genomic DNA 
^§$F« : 7ft =E • -9" M x > 7. ( Homo sapiens ) 

CACAGAGGAC TCACC ATG GAG TTT GGG CTG AGC TGG ATT TTC CTT CCT GCT 51 
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Met Glu Phe Gly Leu Ser Trp lie Phe Leu Pro Ala 
1 5 10 

ATT TTA AAA G GTGATTTATG GAGAACTAGA GAGATTAAGT GTGAGTGGAC 101 
lie Leu Lys 
15 

GTGAGTGAGA GAAACAGTGG ATATGTGTGG CAGTTTCTGA TCTTAGTGTC TCTGTGTTTG 161 



CAG GT GTC CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GGA GCC TTG 208 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Ala Leu 
20 25 30 

GTA AAG CCT GGG GGG TCC CTT AGA CTC TCC TGT GCA GCC TCT GGA TTC 256 
Val Lys Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe 

35 40 45 

ACT TTC ACT AAC GCC TGG ATG AGC TGG GTC CGC CAG GCT CCA GGG AAG 304 
Thr Phe Ser Asn Ala Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys 

50 55 60 

GGG CTG GAG TGG GTT GGC CGT ATT AAA AGC AAA ACT GAT GGT GGG ACA 352 
Gly Leu Glu Trp Val Gly Arg He Lys Ser Lys Thr Asp Gly Gly Thr 

65 70 75 

ACA GAC TAC GCT GCA CCC GTG AAA GGC AGA TTC ACC ATC TCA AGA GAT 400 
Thr Asp Tyr Ala Ala Pro Val Lys Gly Arg Phe Thr lie Ser Arg Asp 

80 85 90 

GAT TCA AAA AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG AAA ACC GAG 448 
Asp Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Lys Thr Glu 
95 100 105 110 

GAC ACA GCC GTG TAT TAC TGT ACC ACA GA CACAGTGAGG GGAGGTCAGT 497 
Asp Thr Ala Val Tyr Tyr Cys Thr Thr 
115 

GTGAGCCCGG ACACAAACCT CCCTGCAGGG GCGCGCGG 535 
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mvm^ ■. 1 6 

SE?'Jtf):R£ : 5 4 2 

mnfk : 

h*°Di/*- : jgftgft 
62511 ©88 : Genomic DNA 
j&M ■ Jfc^ * -tM^x^T, ( Homo sapiens ) 

w.m<Dmm t h y w^^ffliajMc g m i 

ATTGGGTCAA CAGCAATAAA CAAATTACC ATG GAA TTT GGG CTG AGC TGG GTT 53 

Met Glu Phe Gly Leu Ser Trp Val 
1 5 

TTT CTT GCT GGT ATT TTA AAA G GTGATTCATG GAGAACTAAG GATATTGAGT 105 
Phe Leu Ala Gly lie Leu Lys 
10 15 
GAGTGGACAT GAGTGAGAGA AACAGTGGAT ATGTGTGGCA GTTTCTGACC AGGGTGTCTC 165 
TGTGTTTGCA G GT GTC CAG TGT GAG GTA CAA CTG GTG GAG TCT GGG GGA 214 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly 
20 .25 
GGC TTG GTA CAG CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT 262 
Gly Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 

30 35 40 

GGA TTC ACC TTC AGT AAC AGT GAC ATG AAC TGG GCC CGC AAG GCT CCA 310 
Gly Phe Thr Phe Ser Asn Ser Asp Met Asn Trp Ala Arg Lys Ala Pro 
45 50 55 60 

GGA AAG GGG CTG GAG TGG GTA TCG GGT GTT AGT TGG AAT GGC AGT AGG 358 
Gly Lys Gly Leu Glu Trp Val Ser Gly Val Ser Trp Asn Gly Ser Arg 
65 70 75 
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ACG CAC TAT GTG GAC TCC GTG AAG CGC CGA TTC ATC ATC TCC AGA GAC 
Thr His Tyr Val Asp Ser Val Lys Arg Arg Phe He He Ser Arg Asp 

80 85 90 

A AT TCC AGG AAC TCC CTG TAT CTG CAA AAG AAC AGA CGG AGA GCC GAG 
Asn Ser Arg Asn Ser Leu Tyr Leu Gin Lys Asn Arg Arg Arg Ala Glu 

95 100 105 

GAC ATG GCT GTG TAT TAC TGT GTG AGA AA TCCTGTGAGG GGACACAAGT 
Asp Met Ala Val Tyr Tyr Cys Val Arg 

110 115 
GCGAGCCCAG ACACAAACCT CCTGCAGGAA CACTGGGCG 

@B^J#-t : 1 7 

mmo&z : 5 9 1 

E5»J<Dl! : 

h *•□:>*- : mm 

S2#JcDg3I : Genomic DNA 
j&ffl. : *t • -9-tfx>X ( Homo sapiens ) 
B.&(Dfcm >^«ffliWJfi*C GM 1 

ACATCCCTCC TCTATAGAAG CCCCTGAGAG CACAGCTCCT CACC ATG GAC TGT ACC 56 

Met Asp Cys Thr 
1 

TGG GGG ATC CTC TTC .TTG GTG GCA TCT NCC ACA G GTAAGGGGCT 100 
Trp Gly He Leu Phe Leu Val Ala Ser Xaa Thr 
5 10 15 

CCCAAGTCCT AGTGATGAGG AGGGGATTGA GTCCAGTCAA GGGGGCTTTT ATCATCTCCT 160 

CCCTTCTCCT CACAG AT GTC CAT TCC CAG GTT CAG CTG TTG CAG CCT GGG 210 



406 



454 



503 



542 
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Asp Val His Ser Gin Val Gin Leu Leu Gin Pro Gly 
20 25 
GCT GAG GTG A AG AAG CCT GCG TCC TCA GTG AAG GTC TCC TGG CCA GGC 258 
Ala Glu Val Lys Lys Pro Ala Ser Ser Val Lys Val Ser Trp Pro Gly 

30 35 40 

TTC CAG ATA CAC CTT CAC CAA ATA CTT TAC ACA GTG GGT GCG ACA GGG 306 
Phe Gin He His Leu His Gin lie Leu Tyr Thr Val. Gly Ala Thr Gly 

45 50 55 

CCC TGG ACA AGG GCA TAG TGG TTG GGA TGC ATC AAC CCT TAC AAT GAT 354 
Pro Trp Thr Arg Ala Trp Leu Gly Cys lie Asn Pro Tyr Asn Asp 

60 65 70 

AAC ACA CAC TAC GCA CAG AAG TTC CGG GGC AGA GTC ACC ATT ACC AGT 402 
Asn Thr His Tyr Ala Gin Lys Phe Arg Gly Arg Val Thr He Thr Ser 
75 80 85 90 

GAC AGG TCC GTG AGC ACA GCC TAC ATG GAG CTG AGC AGT CTG AGA TCT 450 
Asp Arg Ser Val Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

95 100 105 

GAA GAC ATG GTC GTG TAT TCC TGT GTG AGA GA CACAGTGCGA AAACCCACAT 502 
Glu Asp Met Val Val Tyr Ser Cys Val Arg 

110 116 
CCTGAGAGTG TCAGAAACCC CAGGAAGGAG GCACCTGTGC TGACACAGAG GGAGATGACA 562 
AAGATTATTA GATTAACGAT TTTCTTAGA 591 

WMtt : 1 8 
gE^lJ(Dg$ :539 

mmnm ■■ 

61#|0)«S : Genomic DNA 
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i&ffl. : z+n'E • +rkfx>x ( Homo sapiens ) 



CAAACACCCC TCCTTGGGAG AATCCCCTAG ATCACAGCTC CTCACC ATG GAC TGG 55 

Met Asp Trp 
1 

ACC TGG AGC ATC CTT TTC TTG GTG GCA GCA CCA ACA G GTAACGGACT 102 
Thr Trp Ser lie Leu Phe Leu Val Ala Ala Pro Thr 
5 10 15 

CCCCAGTCCC AGGGCTGAGA GAGAAACCAG GCCAGTCATG TGAGACTTCA CCCACTCCTG 162 
TGTCCTCTCC ACAG GT GCC CAC TCC CAG GTT CAG CTG GTG CAG TCT GGA 21 1 
Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly 
20 25 
GCT GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTC TCC TGC AAG GCT 259 
Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala 

30 35 40 

TCT GGT TAC ACC TTT ACC AGC TAT GGT ATC AGC TGG GTG CGA CAG GCC 307 
Ser Gly Tyr Thr Phe Thr Ser Tyr Gly He Ser Trp Val Arg Gin Ala 

45 50 55 

CCT GGA CAA GGG CTT GAG TGG ATG GGA TGG ATC AGC GCT TAC AAT GGT 355 
Pro Gly Gin Gly Leu Glu Trp Met Gly Trp He Ser Ala Tyr Asn Gly 
60 65 70 75 

AAC ACA AAC TAT GCA CAG AAG CTC CAG GGC AGA GTC ACC ATG ACC ACA 403 
Asn Thr Asn Tyr Ala Gin Lys Leu Gin Gly Arg Val Thr Met Thr Thr 

80 85 90 

GAC ACA TCC ACG AGC ACA GCC TAC ATG GAG CTG AGG AGC CTG AGA TCT 451 
Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 
95 100 105 
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GAC GAC ACG GCC GTG TAT TAC TGT GCG AGA GA CACAGTGTGA AAACCCACAT 503 
Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

110 115 
CCTGAGGGTT TCAGAAACCC CAGGGAGGAG GCAGCT 539 



mvm^ : 1 9 

IH^lCDfi^ : 7 2 7 
IS^lJtDS : && 

htfnv- : mm® 

S2?!J<7)ffi^ : Genomic DNA 





(Homo sapiens) 






*CGM 1 












AGATTTAAGA ACCTTGCACC 


TGGTACCCGT 


TGCTCTTCTT GTAACCATTT GTCTTTTAAG 


60 


TTGTTTATCA CTCTGTAACT 


ATTTTGATTA 


TTTTGATTCT TGCATGTTTT TACTTCTGTA 


120 


AAATTATTAC ATTTGAGTCC 


CTCTCCCCTT 


CCTAAACCTA GGTATAAAAT TTACTCGAGC 


180 


CCCTTCCTCG TGGCCGAGAG 


AATTTTGAGC 


ATGAGCTGTC TCTTTGGCAG CCGGCTTAAT 


240 


AAAGGACTCT TAATTCGTCT 


CAAAGTGTGG 


CGTTTTCTTA ACTCACCTGG GTACAACAGT 


300 


GCAGCTGGTG GAGTCTGGGG 


GAGGCTTGGT 


AGAGCCTGGG GGGTCCCTGA GACTCTCCTG 


360 


TGCAGCCTCT GGATTCACCT 


TCAGTAACAG 


TGACATGAAC TGGGTCCGCC . AGGCTCCAGG 


420 


AAAGGGGCTG GAGTGGGTAT 


CGGGTGTTAG 


TTGGAATGGC AGTAGGACGC ACTATGCAGA 


480 


CTCTGTGAAG GGCCGATTCA 


TCATCTCCAG 


AGACAATTCC AGGAACTTCC TGTATCAGCA 


540 


AATGAACAGC CTGAGGCCCG 


AGGACATGGC 


TGTGTATTAC TGTGTGAGAA ACACTGTGAG 


600 


AGGACGGAAG TGTGAGCCCA 


GACACAAACC 


TCCTGCAGGA ACGTTGGGGG AAATCAGCTG 


660 


CAGGGGGCGC TCAAGACCCA 


CTCATCAGAG 


TCAACCCCAG AGCAGGTGCA CATGGAGGCT 


720 


GGGTTTT 






727 
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SH^J(DS$ : 5 1 4 

mmm : mm 
m^m : -#*g 

IH^J<D®^ : Genomic DNA 

|2i@i : ft* • ( Homo sapiens ) 

SB^J 

GGACTCGCC ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He 
1 5 10 

TTA AAA G GTGATTCATG GATCAATAGA GATGTTGAGT GTGAGTGAAC ACGAGTGAGA 105 
Leu Lys 
15 

GAAACAGTGG ATTTGTGTGG CAGTTTCTGA CCAGGGTGTC TCTGTGTTTG CAG GT GTC 163 

Gly Val 

CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GGA GGT GTG GTA CGG CCT 211 
Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Arg Pro 

20 25 30 

GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTT GAT 259 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp 

35 40 45 

GAT TAT GGC ATG AGC TGG GTC CGC CAA GCT CCA GGG A AG GGG CTG GAG 307 
Asp Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu 
50 55 60 65 

TGG GTC TCT GGT ATT AAT TGG AAT GGT GGT AGC ACA GGT TAT GCA GAC 355 
Trp Val Ser Gly lie Asn Trp Asn Gly Gly Ser Thr Gly Tyr Ala Asp 

70 75 80 

TCT GTG AAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAG AAC TCC 403 
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Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser 

85 90 95 

CTG TAT CTG CAA ATG AAC ACT CTG AGA GCC GAG GAC ACG GCC TTG TAT 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr 

100 105 110 

CAC TGT GCG AGA GA CACAGTGAGG GGAAGCCAGT GAGAGCCCAG ACACAAACGT 
His Cys Ala Arg 

115 
CCCTGCAGG 

ffifllS* : 2 1 

ga?lJ©fi$ : 5 1 9 
SH^J(DS : M 

mv>m : -« 

SE^JOSt-EI : Genomic DNA 
l&ffl. : • -^tfx>X ( Homo sapiens ) 
B&0jg£ : h U>^fifflWCGM 1 
SE^J 

AGGATTCACC ATG GAA CTG GGG CTC CGC TGG GTT TTC CTT GTT GCT ATT 49 
Met Glu Leu Gly Leu Arg Trp Val Phe Leu Val Ala lie 
1 5 10 

TTA GAA G GTGAATCATG GAAAAGTAGA GAGATTTAGT GTGTGTGGAT ATGAGTGAGA 106 
Leu Glu 
15 

GAAACGGTGG ATGTGTGTGA CAGTTTCTGA CCAATGTCTC TCTGTTTGCA G GT GTC 162 

Gly Val 

CAG TGT GAG GTG CAA CTG GTG GAG TCT GGG GGA GGC CTG GTC AAG CCT 210 
Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro 



451 



505 



514 
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20 25 30 

GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC AGT 258 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

35 40 45 

AGC TAT AGC ATG AAC TGG GTC CGC CAG GCT CCA GGG AAG GGG CTG GAG 306 
Ser Tyr Ser Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu 
50 55 60 65 

TGG GTC TCA TCC ATT AGT AGT AGT AGT AGT TAC ATA TAC TAC GCA GAC 354 
Trp Val Ser Ser lie Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala Asp 

70 75 80 

TCA GTG AAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAG AAC TCA 402 
Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser 

85 90 95 

CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACG GCT GTG TAT 450 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr 

100 105 110 

TAC TGT GCG AGA GA CACAGTGAGG GGAAGTCAGT GTGAGCCCAG ACACAAACCT 504 
Tyr Cys Ala Arg 
115 

CCCTGCAGGG GTCCC 519 



g2?!l#-5| : 2 2 
ga?'J<D:ft£ : 6 0 6 

gjflKDS! : m 

SS^Jroffi5S : Genomic DNA 

j&Wi • zfc'E • iffcfxyx ( Homo sapiens ) 
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CTACAGCTCT GGGAGAGGAC CCCCAGCCCT GGGATTTTCA GATGTTTTCA TTTGGTGATC 60 
AGGACTGAAC ACAGAGGACT CACC ATG GAG TCA TGG CTG AGC TGG GTT TTT 111 

Met Glu Ser Trp Leu Ser Trp Val Phe 

1 5 

CTT GCC GCT ATT TTA AAA G GTAATTCATT GAGAACTATT GAAATTGAGT 160 
Leu Ala Ala lie Leu Lys 
10 15 
GTGAGCGGAT AAGAGTGAGA GAAACAGTGG ATACGTGTGG CAGTTTCTGA CCAGGGTTTC 220 
TTTTTGTTTG CAG GT GTC CAG TGT GAG GTG CAT CTG GTG GAG TCT GGG GGA 271 
Gly Val Gin Cys Glu Val His Leu Val Glu Ser Gly Gly 
20 25 
GCC TTG GTA CAG CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT 319 
Ala Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 

30 35 40 

GGA TTC ACC TTC AGT TAC TAC TAC ATG AGC GGG GTC CGC CAG GCT CCC 367 
Gly Phe Thr Phe Ser Tyr Tyr Tyr Met Ser Gly Val Arg Gin Ala Pro 
45 50 55 60 

GGG AAG GGG CTG GAA TGG GTA GGT TTC ATT AGA AAC AAA GCT AAT GGT 415 
Gly Lys Gly Leu Glu Trp Val Gly Phe lie Arg Asn Lys Ala Asn Gly 

65 70 75 

GGG ACA ACA GAA TAG ACC ACG TCT GTG AAA GGC AGA TTC ACA ATC TCA 463 
Gly Thr Thr Glu " Thr Thr Ser Val Lys Gly Arg Phe Thr lie Ser 

80 85 90 

AGA GAT GAT TCC AAA AGC ATC ACC TAT CTG CAA ATG AAG AGC CTG AAA 511 
Arg Asp Asp Ser Lys Ser lie Thr Tyr Leu Gin Met Lys Ser Leu Lys 

95 100 105 

ACC GAG GAC ACG GCC GTG TAT TAC TGT TCC AGA GA CACAGTGAGG 556 
Thr Glu Asp Thr Ala Val Tyr Tyr Cys Ser Arg 
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110 115 
GGAGGTCAGT GTGAGCCCGG ACACAAACCT CCCTGCAGGG GCGCGCGGGG 606 

ga^JS-^ : 2 3 
SH^'Jroft^ : 5 1 4 

mm(d$i : mm 
h#Ds?- : 

§B5!I<7)88I : Genomic DNA 

: /fc^E • ittfx^X ( Homo sapiens ) 

GAACTCACC ATG GAG TTT GGG CTG AGC TGG CTT TTT CTT GTG GCT AAA 48 
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala Lys 
1 5 10 

ATA AAA G GTAATTCATG GAGAAATAGA AAAATTGAGT GTGAATGGAT AAGAGTGAGA 105 
I le Lys 
15 

GAAACAGTGG ATACGTGTGG CAGTTTCTGA CCAGGGTTTC TTTTTGTTTG CAG GT 160 

Gly 

GTC CAG TGT GAG GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTA CAG 208 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

20 25 30 

CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTT 256 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

35 40 45 

AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT CCA GGG AAG GGG CTG 304 
Ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 
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GAG TGG GTC TCA GCT ATT AGT GGT ACT GGT GGT AGC ACA TAC TAC GCA 352 
Glu Trp Val Ser Ala He Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala 
65 70 . 75 80 

GAC TCC GTG AAG GGC CGG TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC 400 
Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn 

85 90 95 

ACG CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACG GCC GTA 448 
Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 

100 105 110 

TAT TAC TGT GCG AAA GA CACAGTGAGG GGAAGTCATT GTGAGCCCAG 495 
Tyr Tyr Cys Ala Lys 
115 

ACACAAACCT CCCTGCAGG 514 



E?u#-t : 2 4 

gE5U<Dft£ : 6 0 0 

mm<»$i : mm 

@E£IJCQ|I!K : Genomic DNA 

: /fc^ • ifkfx^X ( Homo sapiens ) 

B&<z>jeas : t h v >^«fiiisi*cGM 1 

CCCAGAGACC ATCACACAAC AGCCACATCC CTCCCCTACA GAAGCCCCCA GAGCGCAGCA 60 

CCTCACC ATG GAC TGC ACC TGG AGG ATC CTC TTC TTG GTG GCA GCA GCT 109 

Met Asp Cys Thr Trp Arg He Leu Phe Leu Val Ala Ala Ala 

1 5 10 

ACA G GCAAGAGAAT CCTGAGTTCC AGGTCTGATG AGGGGACTGG GTCCAGTTAA 163 
Thr 
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15 

GTGGTGTCTC ATCCACTCCT CTGTCCTCTC CACAG GC ACC CAC GCC CAG GTC CAG 218 

Gly Thr His Ala Gin Val Gin 
20 

CTG GTA CAG TCT GGG GCT GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG 266 
Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys 

25 30 35 

GTC TCC TGC AAG GTT TCC GGA TAC ACC CTC ACT GAA TTA TCC ATG CAC 314 
Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu Ser Met His 

40 45 50 

TGG GTG CGA CAG GCT CCT GGA AAA GGG CTT GAG TGG ATG GGA GGT TTT 362 
Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met Gly Gly Phe 
55 60 65 70 

GAT CCT GAA GAT GGT GAA ACA ATC TAC GCA CAG AAG TTC CAG GGC AGA 410 
Asp Pro Glu Asp Gly Glu Thr lie Tyr Ala Gin Lys Phe Gin Gly Arg 

75 80 85 

GTC ACC ATG ACC GAG GAC ACA TCT ACA GAC ACA GCC TAC ATG GAG CTG 458 
Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr Met Glu Leu 

90 95 100 

AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG TAT TAC TGT GCA ACA GA 505 
Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Thr 

105 110 115 

CACAGTGTGA AAACCCACAT CCTGAGAGCG TCAGAAACCC TGAGGAATGA GGCAGCTGTG 565 
CTGAGGCTGA GGAGATGACA GGATTTATGA AGTTT 600 

@2?IJ#^ : 2 5 
EJ!l0g3 : 6 5 5 

&m<D$i •. mm 
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@E£!l0)ffilI : Genomic DNA 

: • ith:x>7> ( Homo sapiens ) 
m&O&M : t h'J >^fflMMCGMl 

ATTCACGTTT TCGAGCTCGG TACCCGGGGG ATCCTCTAGA GTCGACCTGC AGCTCTGGGA 60 
GAGGAGCCCA GCCCCCGAAT TCCCAGGTGT TTTCATCTGG TGATCAGCAC CGAACACAGA 120 
GGACTCACCA TGG ACT TTG TGC TGA GCT GGG TTT TCC TTG TTG CTA TTT TAA 172 
Trp Ser Leu Cys Ala Gly Phe Ser Leu Leu Leu Phe 
1 5 10 

AAC GTGATCTATA GAGAACTAGA GATATTGAGT ATGAATGGAT ATGAGTGAGA 225 
Asn 

AACAGTGGAT ACGTGTGGCA GTTTCTGACC GGGGTGTCTC TGTGTTTGCA G GTA TCC 282 

Val Ser 
15 

AGT GTG AGA TGC AGC TGG TGG ACT CTG GGG GAG GCT TGC AAA AGC CTG 330 
Ser Val Arg Cys Ser Trp Trp Ser Leu Gly Glu Ala Cys Lys Ser Leu 

20 25 30 

CGT GGT CCC CGA GAC TCT CCT GTG CAG CCT CTC AAT TCA CCT TCA GTA 378 
Arg Gly Pro Arg Asp Ser Pro Val Gin Pro Leu Asn Ser Pro Ser Val 

35 40 45 

GCT ACT ACA TGA ACT GTG TCC GCC AGG CTC CAG GGA ATG GGC TGG AGT 426 
Ala Thr Thr Thr Val Ser Ala Arg Leu Gin Gly Met Gly Trp Ser 

50 55 60 

TGG TTT GAC AAG TTA ATC CTA ATG GGG GTA GCA CAT ACC TCA TAG ACT 474 
Trp Phe Asp Lys Leu He Leu Met Gly Val Ala His Thr Ser Thr 

65 70 75 

CCG GTA AGG ACC GAT TCA ATA CCT CCA GAG ATA ACG CCA AGA ACA CAC 522 
Pro Val Arg Thr Asp Ser lie Pro Pro Glu lie Thr Pro Arg Thr His 
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80 85 90 

TTC ATC TGC AAA TGA ACA GCC TGA AAA CCG AGG ACA CGG CCC TCT ATT 
Phe lie Cys Lys Thr Ala Lys Pro Arg Thr Arg Pro Ser lie 

95 100 105 

AGT GTA CCA GAG A CACAGTGAGG GGAGGTCAGT GTGAGCCCAG ACACAAACCT 
Ser Val Pro Glu 
110 

CCCTGCAGGC ATGCAAGCTT GGCACTGACC GT 

BBfllS* : 2 6 
mm(D&$ : 5 4 6 
82?'JCD£1 : ®Wt 

: 

h*°Oi?- : Bftft 
^M<DfiM : Genomic DNA 
UsHiM : Tfc^ • +rkTx>X ( Homo sapiens ) 

AGTGACTCCT GTGCCCCACC ATG GAC ACA CTT TGC TAC ACA CTC CTG CTG CTG 53 

Met Asp Thr Leu Cys Tyr Thr Leu Leu Leu Leu 
1 5 10 

ACC ACC CCT TCC T GTGAGTGCTG TGGTCAGGGA CTTCCTCAGA AGTGAAACAT 106 
Thr Thr Pro Ser 
15 

CAGTTGTCTC CTTTGTGGGC TTCATCTTCT TATGTCTTCT CCACAG GG GTC TTG TCC 163 

Trp Val Leu Ser 

CAG GTC ACC TTG AAG GAG TCT GGT CCT GTG CTG GTG AAA CCC ACA GAG 21 1 



570 



623 



655 
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Gln Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 

20 25 30 35 

ACC CTC ACG CTG ACC TGC ACC GTC TCT GGG TTC TCA CTC AGC AAT GCT 259 

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asn Ala 

40 45 50 

AGA ATG GGT GTG AGC TGG ATC CGT CAG CCC CCA GGG AAG GCC CTG GAG 307 

Arg Met Gly Val Ser Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu 

55 60 65 

TGG CTT GCA CAC ATT TTT TCG AAT GAC GAA AAA TCC TAC AGC ACA TCT 355 

Trp Leu Ala His lie Phe Ser Asn Asp Glu Lys Ser Tyr Ser Thr Ser 

70 75 80 

CTG AAG AGC AGG CTC ACC ATC TCC AAG GAC ACC TCC AAA AGC CAG GTG 403 

Leu Lys Ser Arg Leu Thr lie Ser Lys Asp Thr Ser Lys Ser Gin Val 

85 90 95 

GTC CTT ACC ATG ACC AAC ATG GAC CCT GTG GAC ACA GCC ACA TAT TAC 451 

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr 

100 105 110 115 

TGT GCA CGG ATA C CACAGAGACA CAGCCCAGGA TGCCTCCTGT ACAAGAACCT 504 
Cys Ala Arg He 

AGCTGCATCT CAGTGGTGCT CCCTCCCTAC CTCTGCAGAA CA 546 
&?m^ : 2 7 

mmoMz : 5 8 7 

mmnm ■. 
htfcn;- -.mm 

SB^'JCOS^ : Genomic DNA 

1&M : • -9-tfx>x ( Homo sapiens ) 
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SB51J 

TGAGAGCATC ATCCAACAAC CACAACTCTC CTCAGAAGAA GCCCCTAGAC CACAGCACCT 60 
CAAC ATG TAC TGG ACC TGG AGG ATC CTC TTC TTG GTG GCA GCA GCA ACA 109 
Met Tyr Trp Thr Trp Arg lie Leu Phe Leu Val Ala Ala Ala Thr 
15 10 15 

G GTAAGGGACC TCCCAGTCAC CGGGCTGAGA GAGAAACCAG GCCAGTCAAG 160 
TGAGACTTCA CGCACTCCTG TCTCCTCTCC ACAG GT GTC CAC TCA CAG GTG CAG 214 

Gly Val His Ser Gin Val Gin 
20 

CTG GTG CAG TCT GGG CCT GAG GTG AAG AAG CCT GGA GCC TCA TTG AAG 262 
Leu Val Gin Ser Gly Pro Glu Val Lys Lys Pro Gly Ala Ser Leu Lys 

25 30 35 

GTT TCC TGC AAG GCT TCT GGA TAC ACC TTC ACA AGC TAT GCT ATC AGC 310 
Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Ala He Ser 

40 45 50 

TGG GTA TGA CAG GCC CAT GGA CAA GGG CTT GAG GAA ATG GGA TGG ATC 358 
Trp Val Gin Ala His Gly Gin Gly Leu Glu Glu Met Gly Trp He 

55 60 65 

AAC ACC AAC ACT GGG AAC CTA ACG TAT GCC CAG GGC TTC ACA GGA CGG 406 
Asn Thr Asn Thr Gly Asn Leu Thr Tyr Ala Gin Gly Phe Thr Gly Arg 
70 75 80 85 

TTT GTC TTC TCC ATG GAC ACC TCC GTC AGC ATG GCA TAT CTT CAT ATC 454 
Phe Val Phe Ser Met Asp Thr Ser Val Ser Met Ala Tyr Leu His He 

90 95 100 

AGC AGC CTA AAG GCT GAG GAC ACG TGC AAG AGG CACAGTGTGG AAACCCACAT 507 
Ser Ser Leu Lys Ala Glu Asp Thr Cys Lys Arg 

105 HO 
CCTGAGAGAA CCAGAAATCC TGAGGGAGGA GGCAGCTGTG CTGAGCTGAG GCAGTGACAG 567 
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GGACAACGTG GCTGCACCCT 587 



: 2 8 
gB?IJtf):K£ : 6 2 4 
%im<DW : 

mco® : -*0 

njKqs?- : mm 

SH^J^aH : Genomic DNA 

: jft^ • "!ttfx>7. ( Homo sapiens ) 
iS.&<D&Wi : t h'J >^^«ffl«IBJ|g|«cCGM 1 

CATCCCTTTT CACCTCTCCA TACAGAGGCA CCACCCACAT GCAAATCTCA CTTAGGCACC 60 
CAAGGGAAAC CATCACACAT TTCCTTAAAT TCAGGGTCCT GCTCACATGG GAAATACTTT 120 
CTGAGAGCTC TGGACCTCCT GTGCAAGAAC ATG AAA CAC CTG TGG TTC TTC CTC 174 

Met Lys His Leu Trp Phe Phe Leu 
1 5 

CTG CTG GTG GCA GCT CCC AGA T GTGAGTGTCT CAAGGCTGCA GACATGGAGA 226 
Leu Leu Val Ala Ala Pro Arg 
10 15 
TATGGGAGGT GCCTCTGAGC CCAGGGCTCA CTGTGGGTCT CTCTGTTCAC AG GG GTC 283 

Trp Val 

CTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG CCT 331 
Leu Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro 

20 25 30 

TCG GAC ACC CTG TCC CTC ACC TGC GCT GTC TCT GGT TAC TCC ATC AGC 379 
Ser Asp Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser lie Ser 

35 40 45 

AGT AGT AAC TGG TGG GGC TGG ATC CGG CAG CCC CCA GGG AAG GGA CTG 427 
Ser Ser Asn Trp Trp Gly Trp lie Arg Gin Pro Pro Gly Lys Gly Leu 



WO 94/26895 



PCT/JP93/00603 



-68- 

50 55 60 65 

GAG TGG ATT GGG TAC ATC TAT TAT AGT GGG AGC ACC TAC TAC AAC CCG 475 
Glu Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro 

70 75 80 

TCC CTC AAG AGT CGA GTC ACC ATG TCA GTA GAC ACG TCC AAG AAC CAG 523 
Ser Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Asn Gin 

85 90 95 

TTC TCC CTG AAG CTG AGC TCT GTG ACC GCC GTG GAC ACG GCC GTG TAT 571 
Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Val Asp Thr Ala Val Tyr 

100 105 110 

TAC TGT GCG AGA AA CACAGTGAGG GGAGGTGAGT GTGAGCCCAG ACACAAACC 624 
Tyr Cys Ala Arg 
115 



SE^J#-t : 2 9 
SB?iJ(Dft$ : 3 0 4 

mm<Dm : %M 

htfm;- : mm® 

SB^'JcDS^ : Genomic DNA 

j&M : 7ft ^ • -tf-tlxVT. ( Homo sapiens ) 

mm 

GTCAGATACA CCATGCAGAC TCTGTGAAGG GC AG ATT CTC CATCTCCAAA GACAATGCTA 60 

AGAACTCTCT GTATCTGCAA ATGAACAGTC AGAGAACTGA GGACATGGCT GTGTATGGCT 120 

GTACATAAGG TTCCAAGTGA GGAAACATCG GTGTGAGTCC AGACACAAAA TTTCCTGCAA 180 

AAAGAAGAAA GGAGTCTGGG CCAAAGGGGA CACTCAGCAC TCACAAAACA GGTGCAGCCC 240 

CACGGCAGGT GCAGATGGAG GGAGGGTAAG GGCTGNTTTC CTTCAGGATC TGTGGGTTTC 300 

CTCT 304 
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SE»^ : 3 0 
§E?'J£>££ : 5 1 2 

SB^JroaH : Genomic DNA 

jig® : /ft^ • +rk?x>7. ( Homo sapiens ) 

GGACTCACC ATG GAG TTT GGG CTG AGC TGG GTT TTC CTC GTT GCT CTT TTA 51 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu 
1 5 10 

AGA G GTGATTCATG GAGAAATAGA GAGACTGAGT GTGAGTGAAC ATGAGTGAGA 105 
Arg 
15 

AAAACTGGAT TTGTGTGGCA TTTTCTGATA ACGGTGTCCT TCTGTTTGCA G GT GTC 161 

Gly Val 

CAG TGT CAG GTG CAG CTG GTG.GAG TCT GGG GGA GGC GTG GTC CAG CCT 209 
Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro 

20 25 30 

GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC AGT 257 
Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

35 40 45 

AGC TAT GGC ATG CAC TGG GTC CGC CAG GCT CCA GGC A AG GGG CTG GAG 305 
Ser Tyr Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu 
50 55 60 65 

TGG GTG GCA GTT ATA TCA TAT GAT GGA AGT AAT AAA TAC TAT GCA GAC 353 
Trp Val Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp 



WO 94/26895 



PCT/JP93/00603 



-70- 

70 75 80 

TCC GTG AAG GGC CGA TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG 401 
Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr 

85 90 95 

CTG TAT CTG CAA ATG AAC AGC CTG AGA GCT GAG GAC ACG GCT GTG TAT 449 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr 

100 105 110 

TAC TGT GCG AGA GA CACAGTGAGG GGAAGTCATT GTGCGCCCAG ACACAAACCT 503 
Tyr Cys Ala Arg 
115 

CCCTGCAGG , 512 



SH^iJ#-^ : 3 1 
mmo)&2 : 6 3 1 

m^m : 

m<D& : -#£g 

@2?lJ<DiI£R : Genomic DNA 

j&U : zft^E • -9-hfx>X ( Homo sapiens ) 

e&©i@« rth'J W<*J$ffl»lll88cCGM 1 

mm 

CATCCCTTTT CACCTGTCCA TAGAGAGGCA CCAGCCACAT GCAAATCTCA CTTAGGCACC 60 
CACAGAAAAC CGCCACACAT TTCCTTAAAA TCAGGGTCCT GCTCACATGG GAAATACTTT 120 
CTGAGAGTCC TGGACCTCCT GTGCGAGAAC ATG AAA CAC CTG TGG TTC TTC CTC 174 

Met Lys His Leu Trp Phe Phe Leu 
1 5 

CTG CTG GTG GCA GCT CCC AGA T GTGAGTGTCT CAAGGCTGCA GACATGGAGA 226 
Leu Leu Val Ala Ala Pro Arg 
10 15 



WO 94/26895 



PCT7JP93/00603 



-71- 

TATGGGAGGT GCCTCTGATC CCAGGGCTCA CTGTGTGTCT CTCTGTTCAC AG GG GTC 283 

Trp Val 

CTG CCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG CCT 331 
Leu Pro Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro 

20 25 30 

TCA CAG ACC CTG TCC CTC ACC TGT ACT GTC TCT GGT GGC TCC ATC AGC 479 
Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lie Ser 

35 40 45 

AGT GGT GGT TAC TAC TGG AGC TGG ATC CGC CAG CAC CCA GGG AAG GGC 427 
Ser Gly Gly Tyr Tyr Trp Ser Trp lie Arg Gin His Pro Gly Lys Gly 
50 55 60 65 

CTG GAG TGG ATT GGG TAC ATC TAT TAC AGT GGG AGC ACC TAC TAC AAC 475 
Leu Glu Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn 

70 75 80 

CCG TCC CTC AAG AGT CGA GTT ACC ATA TCA GTA GAC ACG TCT AAG AAC 523 
Pro Ser Leu Lys Ser Arg Val Thr He Ser Val Asp Thr Ser Lys Asn 

85 90 95 

CAG TTC TCC CTG AAG CTG AGC TCT GTG ACT GCC GCG GAC ACG GCC GTG 571 
Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

100 105 110 

TAT TAC TGT GCG AGA GA CACAGTGAGG GGAGGTGAGT GTGAGCCCAG 618 
Tyr Tyr Cys Ala Arg 
115 

ACACAAACCT CCC 631 



SHI>J#^ : 3 2 
SE?lJ<Dft£ : 3 4 1 
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SE^lJ^a^ : Genomic DNA 

felffi : • -9-fc:x>X ( Homo sapiens ) 

mW:(D&m : t s u y xm&mw&fcc g m i 

ACCAGTCTCC AGGCAAGGGG CTGGAGTGAG TAATAGATAT AAAAGATGAT GGAAGTCAGA 60 

TACACCATGC AGACTCTGTG AAGGGCAGAT TCTCCATCTC CAAAGACAAT GCTAAGAACT 120 

CTCTGTATCT GCAAATGAAC ACTCAGAGAG CTGAGGACGT GGCCGTGTAT GGCTATACAT 180 

AAGGTCCCAA GTGAGGAAAT ATCGGTGTGA GTCCAGACAC AACATTTCCT GCAAAAAGAA 240 

GAAAGGAGTC TGGGCCGAAG GGGACACTCA GCACTCACAA AACAGGTGCA GCCCCACGGC 300 

AGGTGCAGAT GGAGGGAGGG TAAGGGCTGC TTTTCCTTCA G 341 



ffifll** : 3 3 
IE?!J<Dft£ : 5 8 3 

mm<om : « 

m<D& : 

HI MIOSIS : Genomic DNA 

3§iHi : Tfc^ ' IJ-tfx^Z ( Homo sapiens ) 

: t h U >/<^3*ffl«BIB«cCGM 1 

SB^J 

TGAACACAGA GGACTCACC ATG GAG TTT GGG CTG AGC TGG GTT TTC CTC GTT 52 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val 
15 10 
GCT CTT TTA AGA G GTGATTCATT GGAGAAATAG AGAGACTGAG TGTGAGTGAA 105 
Ala Leu Leu Arg 
15 

CATGAGTGAG AAAAACTGGA TTTGTGTGGC ATTTTCTGAT AACGGTGTCC TTCTGTTTGC 165 
AG GT GTC CAG TGT CAG GTA CAG CTG GTG GAG TCT GGG GGA GGC GTG 211 
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Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 
20 25 30 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCG TCT GGA TTC 259 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe 

35 40 45 

ACC TTC } AGT AGC TAT GGC ATG CAC TGG GTC CGC CAG GCT CCA GGC AAG 307 
Thr Phe Ser Ser Tyr Gly Met His Trp Val Arg Gin Ala Pro Gly Lys 

50 55 60 

GGG CTG GAG TGG GTG GCA GTT ATA TGG TAT GAT GGA AGT AAT AAA TAC 355 
Gly Leu Glu Trp Val Ala Val lie Trp Tyr Asp Gly Ser Asn Lys Tyr 

65 70 75 

TAT GCA GAC TCC GCG AAG GGC CGA TTC ACC ATC TCC AGA GAC AAT TCC 403 
Tyr Ala Asp Ser Ala Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

80 85 90 

ACG AAC ACG CTG TTT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACG 451 
Thr Asn Thr Leu Phe Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
95 100 105 110 

GCT GTG TAT TAC TGT GCG AGA GA C ACAGTGAGGG GAGGTCATTG TGCGCCCAGA 505 
Ala Val Tyr Tyr Cys Ala Arg 
115 

CACAAACCTC CCTGCAGGAA CGCTGGCGGG AAATCAGCTG CAGGGGGGGC TCAGGAGCCA 565 
CTGATCAGAG TCAGCCCT 583 



ga^J#^ : 3 4 
ga#J<D&£ : 6 8 7 

: 

hskds?- : mm 

Scl^'J^II-H : Genomic DNA 
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j&ffi. : frs^ ■ +J"tfx>x ( Homo sapiens ) 

: t h'J >^%M%MMmCGM 1 

IB 511 

AAAAGACTGG GCCCTCCCTC ATCCCTTTTT ACCTATCCAT ACAAAGGCAC CACCCACATG 60 
CAAATCCTCA CTTAGGCACC CACAGGAAAT GACTACACAT TTCCTTAAAT TCAGGGTCCA 120 
GCTCACATGG GAAGTGCTTT CTGAGAGTCA TGGACCTCCT GCACAAGAAC ATG AAA 176 

Met Lys 
1 

CAC CTG TGG TTC TTC CTC CTC CTG GTG GCA GCT CCC AGA T GTGAGTGTCT 226 
His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg 
5 10 15 

CAGGAATGCG GATATGAAGA TATGAGATGC TGCCTCTGAT CCCAGGGCTC ACTGTGGGTT 286 
TCTCTGTTCA CAG GG GTC CTG TCC CAG GTG CAG CTA CAA CAG TGG GGC GCA 337 
Trp Val Leu Ser Gin Val Gin Leu Gin Gin Trp Gly Ala 
20 25 
GGA CTG TTG AAG CCT TCG GAG ACC CTG TCC CTC ACC TGC GCT GTC TAT 385 
Gly Leu Leu Lys Pro Ser Glu Thr Leu Ser Leu Thr Cys Ala Val Tyr 

30 35 40 

GGT GGG TCC TTC AGT GGT TAC TAC TGG AGC TGG ATC CGC CAG CCC CCA 433 
Gly Gly Ser Phe Ser Gly Tyr Tyr Trp Ser Trp He Arg Gin Pro Pro 
45 50 55 60 

GGG AAG GGG CTG GAG TGG ATT GGG GAA ATC AAT CAT AGT GGA AGC ACC 481 
Gly Lys Gly Leu Glu Trp lie Gly Glu lie Asn His Ser Gly Ser Thr 

65 70 75 

AAC TAC AAC CCG TCC CTC AAG AGT CGA GTC ACC ATA TCA GTA GAC ACG 529 
Asn Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr He Ser Val Asp Thr 

80 85 90 

TCC AAG AAC CAG TTC TCC CTG AAG CTG AGC TCT GTG ACC GCC GCG GAC 577 
Ser Lys Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp 
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95 100 105 

ACG GCT GTG TAT TAC TGT GCG AGA GG CACAGTGAGG GGAGGTGAGT 623 
Thr Ala Val Tyr Tyr Cys Ala Arg 

110 115 
GTGAGCCCAG ACAAAAACCT CCCTGCAGGT AGGCAGAGGG GGCGGGCGCA GGTACTGCTC 683 

AAGA 687 

S2»-*l : 3 5 
m*l<D&iS : 7 0 0 

bb5>j©s! : mm 
mo® : 

h/Kns?- : mm 

SH^J^S^i : Genomic DNA 

i&ffl. : • -9-tfx>7« ( Homo sapiens ) 

mm 

AAATAGGAGA CATNCAAATA GGCCCCCCCC TTTCCTGATA AAAAGCAGCC CAGTCCTGAC 60 
CCTGCAGCCC TGGGAGAGAA GCACCAGCCC TGGGATTCTC AGGTGTTTCC ACTTTGTCAT 120 
CAGCAACAAA CAAATTACC ATG GAA TTT GGC CTG AGC TGG GTT TTC CTT GCT 172 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Ala 
1 5 10 

GCT ATT TTA AAA G GTGATTCATG AAGAACTAAG GATATTGAGT GAGTGGACAT 225 
Ala lie Leu Lys 
15 

GAGTGAGAGA AACAGTGGAT TTGTGTGGCA GTTTCTGACC AGGGTGTCTC TGTGTTTGCA 285 
G GT GTC CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTA 333 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val 

20 25 30 
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CAG CCT GGG GGA TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC 381 
Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

35 40 45 

TTC ACT AAC AGT GAC ATG AAC TGG GTC CAT CAG GCT CCA GGA AAG GGG 429 
Phe Ser Asn Ser Asp Met Asn Trp Val His Gin Ala Pro Gly Lys Gly 

50 55 60 

CTG GAG TGG GTA TCG GGT GTT AGT TGG AAT GGC AGT AGG ACG CAC TAT 477 
Leu Glu Trp Val Ser Gly Val Ser Trp Asn Gly Ser Arg Thr His Tyr 

65 70 75 

GCA GAC TCT GTG AAG GGC CGA TTC ATC ATC TCC AGA GAC AAT TCC AGG 525 
Ala Asp Ser Val Lys Gly Arg Phe lie lie Ser Arg Asp Asn Ser Arg 
80 85 90 95 

AAC ACC CTG TAT CTG CAA ACG AAT AGC CTG AGG GCC GAG GAC ACG GCT 573 
Asn Thr Leu Tyr Leu Gin Thr Asn Ser Leu Arg Ala Glu Asp Thr Ala 

100 105 110 

GTG TAT TAC TGT GTG AGA AA CACTGTGAGA GGTCGGAAGT GTGAGCCCAG 623 
Val Tyr Tyr Cys Val Arg 
115 

ACACAAACCT CCTGCAGGAA CGTTGGGGGA AATCAGCTGC AGGGGGCGCT CAGGACCCAC 683 
TCATCAGAGT CAACCCC 700 



mvm^ : 3 6 

SE^Jro&S : 8 0 6 

gfi^JcDSnH : Genomic DNA 

>&M : Jfc^ • -trfc:x>7. ( Homo sapiens ) 
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TGACACTAAC TCCCCCAGGA TCTCACATCT GCTCTGGANA CGGCTCTCCT GTTGTCCCTA 60 
CCCCAGAGCT TGCTATAGAG GAGGAGACAT CCACATAGGG CCCTCNCTTG TCCTGATGAA 120 
AACCAGCCTT GCCTGCGTCT ACGGGAGAAG AGCCCCAGTC CAGAAGTACC AGGGGTTTCC 180 
ATTTGGTGGT CAGGTCTCTG AACACAGAGG ACTCACT ATG GAG TTT GGG CTG AGC 235 

Met Glu Phe Gly Leu Ser 
1 5 

TGG GGT TTC CAT GTT GCT AAT GTA AAA G GTGACTCATG GAGAACTAGA 283 
Trp Gly Phe His Val Ala Asn Val Lys 
10 15 
GATATTGAGT GTGAGTGGAC ACAAGTGAGA GAAACAGTGG ATATGTGTGG CAGGTTCTGA 343 
CCAGGGTGTC TGTGTGTGTT TGCAG GT GTC CAG TGT GAG GTG CAC CTG GTG 394 

Gly Val Gin Cys Glu Val His Leu Val 
20 

GAG TCT TTG GGA GGC TTG TTA TAG CCT GGG GGT CCC TGA GAC TTT CTT 442 
Glu Ser Leu Gly Gly Leu Leu Pro Gly Gly Pro Asp Phe Leu 

25 30 35 

TTG CAG CCT CTG GAT TCA CCT TTA GTA CCT TTA TTA GGT ACT GGA TGA 490 
Leu Gin Pro Leu Asp Ser Pro Leu Val Pro Leu Leu Gly Thr Gly 

40 45 50 

GCT GGG TCC ATC AGG CTC CTG GGA AAG GGC TGG ACT AGG TCT CAT TTA 538 
Ala Gly Ser He Arg Leu Leu Gly Lys Gly Trp Ser Arg Ser His Leu 

55 60 65 

TGA GTT GTT GTG TAG GTA GCA CAA GCT ATG CAG ACT CTG TGA AGG GTC 586 
Val Val Val Val Ala Gin Ala Met Gin Thr Leu Arg Val 

70 75 80 

GAT TCA CCC TCT CCA GAG ATG ATG CCA AGA AAT CAC TGT ATC TGC AAA 634 
Asp Ser Pro Ser Pro Glu Met Met Pro Arg Asn His Cys He Cys Lys 
85 90 95 
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TGA ACA GCG TCA GAG CCG AGG ATA GGT CTG TGT ATT ACT GTG GTG G 680 
Thr Ala Ser Glu Pro Arg He Gly Leu Cys He Thr Val Val 
100 105 110 

CATTGTGTGC ATCCCTTGTT TAGGTACATG CAGAGATGCT GCTTTGGTGT GTTCAGGGGC 740 
TCCTGTTTTG GGGACACCAA TTTTGGAGTT TGCAGTATCC TTGAGTCCAG TACGTTCATG 800 
GTGGCA 806 

BB^JS-i- : 3 7 
gE#J(D:g£ : 5 0 0 

%&&\<DMM ■ Genomic DNA 

j&U : jfc^E • ittfx^T. ( Homo sapiens ) 

w.&<D&m : t h v>^w^mmMmcGu 1 

GGAATCACC ATG TTG TTT GGA CTG AGC TGG CCG TTC CGA TTT ACT ATT TTA 51 
Met Leu Phe Gly Leu Ser Trp Pro Phe Arg Phe Thr lie Leu 
1 5 10 

AGG G GTGACACGTG AAGCACTACA GATATTGCTC GTGAGTGGAT ATTAGAGAAA 105 
Arg 
15 

CAGTGGATAT GTGTGGCAGT TTCTGACCAG GATGTCTCTG TGTTTACAG GT GTG CAG 162 

Gly Val Gin 

TAT GAG GTG CAG CTG GTA GAG TCT GGG GGA GAC TTG GTA CAG CTG TGG 210 
Tyr Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Gin Leu Trp 

20 25 30 

TGG GTC CTG AGA CTC TCA TGT GCA GCC TGT GGA TTC ATC TTG AGA AGC 258 
Trp Val Leu Arg Leu Ser Cys Ala Ala Cys Gly Phe lie Leu Arg Ser 
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35 40 45 50 

AAC TGG TCC CAC CGG GCT TCA CGA AAG GGG CTG GCA TGG AAT GAC ATG 306 

Asn Trp Ser His Arg Ala Ser Arg Lys Gly Leu Ala Trp Asn Asp Met 

55 60 65 

GTC TCA TAC ATT AGT GCT ACT GGT GGT AGT CTA TAC TAT GCA GAC ACT 354 

Val Ser Tyr He Ser Ala Ser Gly Gly Ser Leu Tyr Tyr Ala Asp Thr 

70 75 80 

GAA GGG TAG ATT CAC CAT CTC TAG AGA CAA TGG CAA GAA CAT GCT GTT 402 

Glu Gly lie His His Leu Arg Gin Trp Gin Glu His Ala Val 

85 90 95 

CTT GCA AAT GAA CAG TCT GAG AGA TGA GGA CTC GGT TGT GTT GAG AGA 450 

Leu Ala Asn Glu Gin Ser Glu Arg Gly Leu Gly Cys Val Glu Arg 

100 105 110 

CATGGTGAGG GGAAAATCAG TATGAGCCCA GCCAGAACTC TCCCTGCAGG 500 



mvm^ : 3 8 

:507 

«©»: 

t&F\(DMM ' Genomic DNA 

j&M : /fc^ • -9-tl°x>7. ( Homo sapiens ) 

m.&omm ■. t h u wotmicgm i 

CAACTCATC ATG CAG TTT GTG CTG AGC TGG GTT TTC CTT GTT GGT ATT TTA 51 
Met Gin Phe Val Leu Ser Trp Val Phe Leu Val Gly lie Leu 
1 5 10 

AAA G GTGATTCATG GAGAACTACA GATGTTGAGT GTGAGTGGAC ATGAGTGAGC 105 
Lys 
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15 

CAAACAGTGG GTTTGTGTGG CAGTTTCTGA CCTGGTGTCT CTGTGTTTAC AG GT GTC 162 

Gly Val 

CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG CCT 210 
Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro 

20 25 30 

AGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC GTC AGT 258 
Arg Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Val Ser 

35 40 45 

AGC AAT GAG ATG AGC TGG ATC CGC CAG GCT CCA GGG AAG GGG CTG GAG 306 
Ser Asn Glu Met Ser Trp lie Arg Gin Ala Pro Gly Lys Gly Leu Glu 
50 55 60 65 

TGG GTC TCA TCC ATT AGT GGT GGT AGC ACA TAC TAC GCA GAC TCC AGG 354 
Trp Val Ser Ser lie Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Arg 

70 75 80 

AAG GGC AGA TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT 402 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

85 90 95 

CTT CAA ATG AAC AAC CTG AGA GCT GAG GGC ACG GCC GCG TAT TAC TGT 450 
Leu Gin Met Asn Asn Leu Arg Ala Glu Gly Thr Ala Ala Tyr Tyr Cys 

100 105 110 

GCC AGA TA TACACAGAGG GGAAGTCATT GTGCGCCCAG ACACAAACCT 498 
Ala Arg 
115 

CCCTGTAGG 507 

IB?IJ#4| : 3 9 
SH?IJ(D^$ : 8 0 0 

jRm<om : mm 
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§B?|J<DM : Genomic DNA 

f&ffl, : • -9-t:x>X ( Homo sapiens ) 

AGAAGAGGAC TCTGGGCTTG GAGAGGGGAG CCCCCCAAGA AGAGAAACTT GATTCTCCAA 60 
AGGGCACAGC CAGCATTCTC CTCCCAGGGT GAGCTCCAAA AGACTGGCGC CTCTCTCATC 120 
CCTTTTCACT GCTCCGTACA AACGCACNCA CCCCCATGCA AATCCTCACT TAGGCGCCCA 180 
CAGGAAGCCA CCACACATTT CCTTAAATTC AGGTCCAACT CATAAGGGAA ATGCTTTCTG 240 
AGAGTCATGG ATCTCATGTG CAAGAAA ATG AAG CAC CTG TGG TTC TTC CTC CTG 294 

Met Lys His Leu Trp Phe Phe Leu Leu 
1 5 

CTG GTG GCG GCT CCC AGA T GTGAGTGTTT CTAGGATGCA GACATGGAGA 343 
Leu Val Ala Ala Pro Arg 
10 15 
TATGGGAGGC TGCCTCTGAT CCCAGGGCTC ACTGTGGGTT TTTCTGTTCA CAG GG GTC 401 

Trp Bal 

CTG TCC CAG CTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG CCT 449 
Leu Ser Gin Leu Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro 

20 25 30 

TCG GAG ACC CTG TCC CTC ACC TGC ACT GTC TCT GGT GGC TCC ATC AGC 497 
Ser Glu Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser He Ser 

35 40 45 

AGT AGT ACT TAC TAC TGG GGC TGG ATC CGC CAG CCC CCA GGG AAG GGG 545 
Ser Ser Ser Tyr Tyr Trp Gly Trp He Arg Gin Pro Pro Gly Lys Gly 
50 55 60 65 

CTG GAG TGG ATT GGG AGT ATC TAT TAT AGT GGG AGC ACC TAC TAC A AC 593 
Leu Glu Trp He Gly Ser He Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn 
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70 75 80 

CCG TCC CTC AAG ACT CGA GTC ACC ATA TCC GTA GAC ACG TCC AAG AAC 641 
Pro Ser Leu Lys Ser Arg Val Thr He Ser Val Asp Thr Ser Lys Asn 

85 90 95 

CAG TTC TCC CTG AAG CTG AGC TCT GTG ACC GCC GCA GAC ACG GCT GTG 689 
Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

100 105 110 

TAT TAC TGT GCG AGA CA CACAGTGAGG GGAGGTGAGT GTGAGCCCAG 736 
Tyr Tyr Cys Ala Arg 
115 

ACAAAAACCT CCCTGCAGGG AGGCTGAGGG GGCGGTCGCA GGTGCAGCTC AGNGCCAGCA 796 
GGGG 800 



ga?lJ#^ : 4 0 
gE^JCDftS : 9 7 0 

mm<»w. : mm 

ttO£j( : -*« 
haKoS?- : Sgtt 
SS^J(DS^ : Genomic DNA 

■ Jfc^ • ittfx>X ( Homo sapiens ) 

ajgcDjg^i : t h d yrt&mmmi&mcGiA 1 

CACAACCTCC ATGAAAAACA ACATAGAAAT TTCTCAAAGA ACTAAAATTA GAATTACCAT 60 

TTCTTCCAGT AAGCTGTCCC AGTAGGCATG TTCCTCCCAA ACTTTTATNT CAGAGAATGT 120 

TGCCTGCACT CATATGTTTA TTTCAACACC ATTTTCAATA GAAAAGTCAA ATAATCTAAG 180 

TGTCAATCAG TGGATGATTA GATAAAATAT GATATNNATG TAAATCATNG GAATACTATG 240 

CAGCCAGTAT GGTATGAATT CAGTNGTGAN NCCNAGCCCC TGGACAAGNN GGCTTGAGTG 300 

GATGGGATGG ATCATCACCT ACACTGGGAA CCCAACATAT ACCAACGGCT TCACAGGACG 360 

GGTTTCTATT CTCCATGGGA CACCTCTGTC AGCATGGCGT ATCTGAAGAT CAGCAGCCTA 420 
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AAGGCTGAGG ACACGGCCGC GTATGACTGT 
CGAGGGAGTC AGAAACCCCG GGGGAGGAGC 
NCAGTNTCTT TAACNTCCAT ATGATCTCAT 
TAAGAACTTG GGGTAGACAG GTGCTCCTAA 
TTTCCAGAAG ACGTGAGAAG CCACTTTGTT 
CTAGATACAT GTGAGCCCAT TTCCTGGTCT 
CCTGGGCTAA TTTCACATCA GGTAGAGGAA 
AGCAATTCCT GCTTAAAAAC CTTCAGCTTC 
TGTTAGTTCA AGGTTCTCAA TGGGAGTTTC 
CACTGNCCGT 



-83- 

ATGAGAGACA CAGGGTGGAA ACCCACATCC 480 

CACCTGTTCT GACCTGAGNC AGTGGTCCAA 540 

TTTTGCATCA TCTTCTACTT TTATATTAGC 600 

GAGATCCTTA ACTTGCCCAT TTTGATGGGT 660 

ANCAAAGCAT CCCAAATCCA TGCCCTGTTN 720 

TTGCTTAACT GACAAGCTCT CATCAGTGCA 780 

CGCGTTATAA AGGAAAGCTA ATGTTGTAAT 840 

ATTGTTTTTG TGTAATCCAT CANCAAATTA 900 

TAATAAATAG AAAGGATGTA TAAAGCTTGN 960 

970 



&M&-% ■ 4 1 
g3?lJCD:g$ : 8 1 9 

m<D$l : 

SH^JWffi^ : Genomic DNA 

HsiM : /ft^E • iftfx^X ( Homo sapiens ) 

g&0jgjfg( : t h U >^f»»CGM 1 

CCCCACTCTC TCCTCAGNCG TCCCATCCCA GAGCTTGGCA TTGTAGTAGG AGACATCCAA 60 
ATAGAGCCCT CCCTCTGCTT ATGAAAACCA GCCCAGCCCT GACCCTGCAG CTGTGGGAGA 120 
GGAGCCCCAG CCCTGGGATT TTCAGGTGCT TTCATTTTGT GATCAGGACT GAACACAGAG 180 
GATTCACC ATG GAG TCA TGG CTG AGC TGG GTT TTT CTT GCC GCT ATT TTA 230 
Met Glu Ser Trp Leu Ser Trp Val Phe Leu Ala Ala He Leu 
1 5 10 

AAA G GTAATTCATT GAGAACTATT GAAATTGAGT GTGAGTGGAT AAGAGTGAGA 284 
Lys 
15 
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TAAACAGTGG ATACGTGTGG CAGTTTCTGA CCAGGGTTTC TTTGTGTTTG CAG GT GTC 342 

Gly Val 

CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTC CAG CCT 390 
Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro 

20 25 30 

GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCA GGA TTC TCC TTT ACT 438 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ser Phe Ser 

35 40 45 

AGC TAT GGC ATG AGC TGG GTC CGC CAG GCT CCA GGG A AG GGG CTG GAG 486 
Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu 
50 55 60 65 

TGA GTG GCA CAT ATC TGG AAT GAT GGA AGT CAG AAA TAC TAT GCA GAC 534 
Val Ala His lie Trp Asn Asp Gly Ser Gin Lys Tyr Tyr Ala Asp 
70 75 80 

TCT GTG AAG GGC CGA TTC ACA ATC TCC GAG ACA ATT CTA AGA GCA TGC 582 
Ser Val Lys Gly Arg Phe Thr lie Ser Glu Thr He Leu Arg Ala Cys 

85 90 95 

TCT ATC TGC AAA TGG ACA GTC TGA AAG CTA AGG ACA CGG CCA TGT ATT 630 
Ser lie Cys Lys Trp Thr Val Lys Leu Arg Thr Arg Pro Cys He 

100 105 110 

ACT GTA CCA GA CACAGTGAGA GGAAGTCCGT GTGAGCCCAG ACACAAACCT 681 
Thr Val Pro 

CCCTGCAGGG GCACGCGGGG CCACCAGAGG GTGCCCAGGA TCCCCTGAAG ACAGGGACAG 741 
NCCAAAGGCA GGTGCAGATG GNTGTCAAGA GGGTCTTGTG GCTTCGTCTA CATCTAACTG 801 
GTTTCCTGGG TGAGCCTC 819 



SE«-5§- : 4 2 
tim<D&2 : 4 7 1 
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brtnv- ■. mm 

IE #J Officii : Genomic DNA 

jaiiM : frs^ • -9" tf x> X ( Homo sapiens ) 

g&<Djg$i :th'J V^fWKCGM 1 

SB^J 

TTGTAGGTGA TTTATGGAGA ATGAGAGATG TTGAGTGCGA GTGGACATGA GTGAGAGAAA 60 

CAGTAGATAT GTGTGCCCGT TTCTGACCAG GGTGTCTCTG TGTTTGCAGG CGTCCAGCGT 120 

GAGGCGCAGC TGGTGGAGTC TGGGGGAGAC TTGGTACAAC CTGGGTGGGT CCCCGAGACT 180 

CTCATTTGCA GCTTCTAGAT TCACCTTCAG TGACTTCTGA ATGCACTGGA TCCGCCAGGC 240 

TTCTGGGAAA GGGCTGGAGT GGGTTGGCCG TATTAGAACC AAACGTAACA GTTACACGAC 300 

AGAATGCGCT GCATCTGTGA AAGGCAGGTT CACCATCTCA AGAGATGATT CAAAGAACAC 360 

ACTGTATCTG CAAGTGAATA CCCTGAAAAC CGAGTACACG GCCATCTATT ACTGTACTAG 420 

AGACAGTGAG GGGGAGGTTA ACGTAGGCCC ATACACAAAT CTCCCTGCAG G 471 

SSJlJS-t : 4 3 
gSJfJcDgS : 8 7 0 

mmnm ■. &m 
htfas;- : a lift 

SE^J^S^f : Genomic DNA 

j&W : * ^ • -9" £ x y 7. ( Homo sapiens ) 

BfeOfeM : t h U >^S£M)MCGM 1 

CATCTGTTAC AGAACTCATT ATATAGTAGG AGACATCCAA ATNGGGTCCC TCCCTCTGCT 60 
GATGAAAACC AGCCCAGCCC TGACCCTGCA GCTCTGGGAG AGGAGCCCCA GCCCTGAGAT 120 
TCCCAGGTGT TTCCATTCGG TGATCAGCAC TGAACACAGA GAACGCACC ATG GAG TTT 178 

Met Glu Phe 
1 
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GGA CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAA G GTGATTCATG 225 
Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys 
5 .10 15 

GATAAATAGA GATGTTGAGT GTGAGTGAAC ATGAGTGAGA GAAACAGTGG ATATGTGTGG 285 
CAGTGTCTGA CCAGGGTGTC TCTGTGTTTG CAG GT GTC CAG TGT GAA GTG CAG 338 

Gly Val Gin Cys Glu Val Gin 
20 

CTG GTG GAG TCT GGG GGA GTC GTG GTA CAG CCT GGG GGG TCC CTG AGA 386 
Leu Val Glu Ser Gly Gly Val Val Val Gin Pro Gly Gly Ser Leu Arg 

25 30 35 

CTC TCC TGT GCA GCC TCT GGA TTC ACC TTT GAT GAT TAT ACC ATG CAC 434 
Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr Thr Met His 

40 45 50 

TGG GTC CGT CAA GCT CCG GGG AAG GGT CTG GAG TGG GTC TCT CTT ATT 482 
Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Leu lie 
55 , 60 65 70 

AGT TGG GAT GGT GGT AGC ACA TAC TAT GCA GAC TCT GTG AAG GGC CGA 530 
Ser Trp Asp Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg 

75 80 85 

TTC ACC ATC TCC AGA GAC AAC AGC AAA AAC TCC CTG TAT CTG CAA ATG 578 
Phe Thr He Ser Arg Asp Asn Ser Lys Asn Ser Leu Tyr Leu Gin Met 

90 95 100 

AAC AGT CTG AGA ACT GAG GAC ACC GCC TTG TAT TAC TGT GCA AAA GAT 626 
Asn Ser Leu Arg Thr Glu Asp Thr Ala Leu Tyr Tyr Cys Ala Lys Asp 

105 HO 115 

A CACAGTGAGG GGAAGTCAGC GAGAGCCCAG ACAAAAACCT CGCTGCAGGA 677 
AGACAGGAGG GGCCTGGGCT GCAGAGGCCA CTCAAGACAC ACTGAGCATA GGGTTAACTC 737 
TGGGACAAGT TGCTCAGGAA GGTTAAGAGC TGGTTTCCTT TCAGAGTCTT CACAAATTTC 797 
TCCATCTAAC AGTTTCCCCA GGAACCNGTC TAGATCTGTG ATCTTGGATC TGCTGAAACT 857 
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GCCTGTGTCA CCT 870 

SH»^ : 4 4 
SE?ij£>;R2 : 5 2 9 

mm<D$i : mm 
h jKd^- : mm 

BE 511 <£> Still : Genomic DNA 

j&W. : • -9-t:x>7s ( Homo sapiens ) 

B.W:(D&m : k h U >^f«ffl«fi«!CGM 1 

TCCCCGGGTA CCGAGCTCAA GTGCCAGGAT TCCCAGGTGT TTTCACTTGG TGATCAGAAC 60 
TTAACACAGA GGACTCACC ATG TTG TTT GGG CTG AGC TGG GCT TTC CTT GTT 112 

Met Leu Phe Gly Leu Ser Trp Ala Phe Leu Val 
1 5 10 

ACT ATT TTA AGA G GTGATTCATG AAGAACTACA GATATTGTTT GTGAGTGGAT 165 
Thr I le Leu Arg 
' 15 

ATTAGAGAAA CAGTGGATAT GTGTGGCAGT TGCTGACCAG GATTTCTCTG TGTTTGCAG 224 
GT GTG CAG TAT GAG GTG CAG CTG GTA GAG TCT TTT TTT TTT TTT TTT 271 
Gly Val Gin Tyr Glu Val Gin Leu Val Glu Ser Phe Phe Phe Phe Phe 

20 25 30 

TTT CAC TTT TTA GCG AAC ATC CAT GGG TTA CAA AAT A AT GGG TTG GCT 319 
Phe His Phe Leu Ala Asn lie His Gly Leu Gin Asn Asn Gly Leu Ala 

35 40 45 

TTT CTT CCA ACA CTT TAC AGA CAC CAT CAA TTT TCC CCT TGC TTA TAA 367 
Phe Leu Pro Thr Leu Tyr Arg His His Gin Phe Ser Pro Cys Leu 

50 55 60 

GGT TTT TAA CCA GAA GAA TGC TGT CAT CAT CTT TCC TGT TCT TTT AGG 415 



/ 
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Gly Phe Pro Glu Glu Cys Cys His His Leu Ser Cys Ser Phe Arg 

65 70 75 

A AG AAT GCC CCC TCA ACT CAT CTC CAC TTG TCT GCA TGT ATT TCT ATT 
Lys Asn Ala Pro Ser Thr His Leu His Leu Ser Ala Cys lie Ser He 

80 85 90 

TGT CTT GGA CGT TCC CAA CAG CCT CNC GAA CAC TCA CCT CAC CCT ACA 
Cys Leu Gly Arg Ser Gin Gin Pro Xaa Glu His Ser Pro His Pro Thr 

95 100 105 

ATG CTG CTC GAG GGG GTC 
Met Leu Leu Glu Gly Val 
110 115 

gE»^ : 4 5 
mm<D&i£ : 7 4 8 

m<D& : 

SB^II^M^ : Genomic DNA 
fslffl. : /fc=E • •tf-fcfxVT. ( Homo sapiens ) 

m&o&m : t r- v y^mmm^mcGu i 

CAGGATCAGG GCTTGAGTCA TCAGCATCTC ACTCTTGCAA AGNCTGATGT GTCGTTTGTC 60 
TTCCCTTTCT TATCATCGAC CAGGCTTTGA GCTATGAAAT GCCCTGTCTC ATCAATATNC 120 
AAATAACCTG AGATCGACTG AGGTAAATAT GGATATGTCT GTGCCCTGAG AGCATCACCC 180 
AACAAACCAC ATCCCTCCTC TAGAGAATCC CCTGAAAGCA CAGCTCCTCA CC ATG GAC 238 

Met Asp 
1 

TGG ACC TGG AGA ATC CTC TTC TTG GTG GCA GCA GCC ACA G GTAAGGGGCT 288 
Trp Thr Trp Arg lie Leu Phe Leu Val Ala Ala Ala Thr 



463 



511 



529 



A 
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5 10 15 

CCCAAGTCCC AGTGATGAGG AGGGGATTGA GTCCAGTCAA GGTGGCTTTT ATCCACTCCT 348 
GTGTCCCCTC CACAG AT GCC TAC TCC CAG ATG CAG CTG GTG CAG TCT GGG 398 
Asp Ala Tyr Ser Gin Met Gin Leu Val Gin Ser Gly 
20 25 
GCT GAG GTG AAG AAG ACT GGG TCC TCA GTG AAG GTT TCC TGC AAG GCT 446 
Ala Glu Val Lys Lys Thr Gly Ser Ser Val Lys Val Ser Cys Lys Ala 

30 35 40 

TCC GGA TAC ACC TTC ACC TAC CGC TAC CTG CAC TGG GTG CGA CAG GCC 494 
Ser Gly Tyr Thr Phe Thr Tyr Arg Tyr Leu His Trp Val Arg Gin Ala 

45 " 50 55 

CCC GGA CAA GCG CTT GAG TGG ATG GGA TGG ATC ACA CCT TTC AAT GGT 542 
Pro Gly Gin Ala Leu Glu Trp Met Gly Trp lie Thr Pro Phe Asn Gly 
60 65 70 75 

AAC ACC AAC TAC GCA CAG AAA TTC CAG GAC AGA GTC ACC ATT ACC AGG 590 
Asn Thr Asn Tyr Ala Gin Lys Phe Gin Asp Arg Val Thr He Thr Arg 

80 85 90 

GAC AGG TCT ATG AGC ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT 638 
Asp Arg Ser Met Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

95 100 105 

GAG GAC ACA GCC ATG TAT TAC TGT GCA AGA TA CACAGTGTGA AAACCCACAT 690 
Glu Asp Thr Ala Met Tyr Tyr Cys Ala Arg 

110 115 
CCTGAGACCG TCAGAAACCC CAAGGAGGAG GCAGCTTCAC TGAATGAGGA GGTTACAG 748 



: 4 6 
gE?>j0):g£ : 7 9 9 
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i : mm 

ffi#j0)SHS : Genomic DNA 

j&ffl. : /ft^ • ifklx^Tv ( Homo sapiens ) 

CATTTCTTCA AAGCAGGATT AGGGCTTGGA CCATCAGCAT CCCACTCCTG TGTGGCAGAT 60 
GGGACATCTA TCTTCTTTCT CCAACCTCGA TCAGGCTTTT GAGGTATGAA ATAATCTGTC 120 
TCATGAATAT GCAAATAACC TTAGATCTAC TGAGGTAAAT ATGGATACAT CTGGGCCCTG 180 
AAAGCATCAT CCAACAACCA CATCCCTTCT CTACAGAAGC CTCTGAGAGG AAAGTTCTTC 240 
ACC ATG GAC TGG ACC TGG AGG GTC TTC TGC TTG CTG GCT GTA GCT CCA G 289 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala Val Ala Pro 
15 10 15 

GTAAAGGGCC AACTGGTTCC AGGGCTGAGG AAGGGATTTT TTCCAGTTTA GAGGACTGTC 349 
ATTCTCTACT GTGTCCTCTC CGCAG GT GCT CAC TCC CAG GTG CAG CTG GTG CAG 403 

G!y Ala His Ser Gin Val Gin Leu Val Gin 
20 25 
TCT GGG GCT GAG GTG AAG AAG CCT GGG GCC TCA GTG AAG GTT TCC TGC 451 
Ser Gly Ala Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys 

30 35 40 

AAG GCA TCT GGA TAC ACC TTC ACC AGC TAC TAT ATG CAC TGG GTG CGA 499 
Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr Tyr Met His Trp Val Arg 

45 50 55 

CAG GCC CCT GGA CAA GGG CTT GAG TGG ATG GGA ATA ATC AAC CCT AGT 547 
Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly He lie Asn Pro Ser 

60 65 70 

GGT GGT AGC ACA AGC TAC GCA CAG AAG TTC CAG GGC AGA GTC ACC ATG 595 
Gly Gly Ser Thr Ser Tyr Ala Gin Lys Phe Gin Gly Arg Val Thr Met 
75 80 85 
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ACC AGG GAC ACG TCC ACG AGC ACA GTC TAC ATG GAG CTG AGC AGC CTG 643 

Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr Met Glu Leu Ser Ser Leu 
90 95 100 105 

AGA TCT GAG GAC ACG GCC GTG TAT TAC TGT GCG AGA GA CACAGTGTGA 691 

Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

110 115 

GAAACCACAT CCTCAGAGTG TCAGAAACCC TGAGGGAGGA GTCAGCTGTG CTGAGCTGAG 751 

AAAATGACAG GGGTTATTCA GTTTAAGACT GTTTAGAAAA CGGGTTAT 799 



gSM^ : 4 7 
BSJdOftS : 6 2 7 

mom : 

h jKqs?- : mm 

MWftMWi • Genomic DNA 

: sft^ • ( Homo sapiens ) 

W.m<D&M : t h V W^IIttlCGM 1 

mm 

CCAAATAAAC ACATTAAATG TCAAGATACG CCCAAAAACT TATCTGCCTG ACCCCCTAGT 60 
TGTCTCCGTA ATTTTTGGAT GAAAACCAGC CCACCCCTGA CCCTGCTGCT CTGGGAGAGG 120 
AGCCCCAGCC TTGGGATTCC CAAGTGTTTG CATTCAGTGA TCAGGACTGA ACACACAGGA 180 
CTCACC AGG GAG TTT GTG CTA AGC TGG GTT TTC CTT GTT GCT ATA TTA 228 
Arg Glu Phe Val Leu Ser Trp Val Phe Leu Val Ala He Leu 
1 5 10 

AAA T GTGATTCATG GAGAACTAGA GAGATTGAGT GTGAGTTACA TGAGTGAGAG 282 
Lys 
,15 

AAACAGTGGA TATGTTTGGC AATTTCTGAC TTTTGTGTCT CTGTGTTTGC AG GT GTC 339 

Cys Val 
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CAG TGT GAG GAT CAG CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG CCT 387 
Gin Cys Glu Asp Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro 

20 25 30 

GGG GGG TCC CTG AGA CCC TCC TGT GCA GCC TCT GGA TTC GCC TTC AGT 435 
Gly Gly Ser Leu Arg Pro Ser Cys Ala Ala Ser Gly Phe Ala Phe Ser 

35 40 45 

AGC TAT GTT CTG CAC TGG GTT CGC CGG GCT CCA GGG AAG GGT CCG GAG 483 
Ser Tyr Val Leu His Trp Val Arg Arg Ala Pro Gly Lys Gly Pro Glu 
50 55 60 65 

TGG GTA TCA GCT ATT GGT ACT GGT GGT GAT ACA TAC TAT GCA GAC TCC 531 
Trp Val Ser Ala He Gly Thr Gly Gly Asp Thr Tyr Tyr Ala Asp Ser 

70 75 80 

GTG ATG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAG AAG TCC TTG 579 
Val Met Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Lys Ser Leu 

85 90 95 

TAT CTC AAA TGA ACA GCC TGA TAG CTG AGG ACA TGG CTG TGT ATT ATG 627 
Tyr Leu Lys Thr Ala Leu Arg Thr Trp Leu Cys He Met 

100 105 110 

ga^J#^ : 4 8 
SE^iJCDgS : 7 4 3 

ewosj : mk 

hsKns;- : mm 

SB^'JCDS^ : Genomic DNA 

: /ft^ • -9"t:x>7. ( Homo sapiens ) 

AAGGGTCCCC ACCCTAGAGC TTG CT AT AT A GTAGGAGATA TCCAAATAGG NCCCTCCCTC 60 
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TACTGATGAA AACCCAACCC AACCCTGACC CTGCAGCTCT CAGAGAGGTG CCTTAGCCCT 120 
GGATTCCAAG GCATTTCCAC TTGGTGATCA GCACTGAACA CAGAGGACTC ACC ATG 176 

Met 
1 

GAG TTG GGG CTG TGC TGG GTT TTC CTT GTT GCT ATT TTA GAA G 219 
Glu Leu Gly Leu Cys Trp Val Phe Leu Val Ala He Leu Glu 
5 10 15 

GTGATTCATG GAAAACTAGA GAGATTTAGT GTGTGTGGAT ATGAGTGAGA GAAACAGTGG 279 
ATATGTGTGG CAGTTTCTGA CCTTGGTGTC TCTTTGTTTG CAG GT GTC CAG TGT 333 

Gly Val Gin Cys 

GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG CCT GGG GGG 381 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
20 25 30 35 

TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC ACT AGC TAT 429 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

40 45 50 

AGC ATG AAC TGG GTC CGC CAG GCT CCA GGG AAG GGG CTG GAG TGG GTT 477 
Ser Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

55 60 65 

TCA TAC ATT AGT ACT AGT AGT AGT ACC ATA TAC TAC GCA GAC TCT GTG 525 
Ser Tyr He Ser Ser Ser Ser Ser Thr He Tyr Tyr Ala Asp Ser Val 

70 75 80 

AAG GGC CGA TTC ACC ATC TCC AGA GAC AAT GCC AAG AAC TCA CTG TAT 573 
Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

85 90 95 

CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACG GCT GTG TAT TAC TGT 621 
Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
100 105 110 115 

GCG AGA GA CACAGTGAGG GGAGGTCAGT GTGACACCAG ACACAAACCT CCCTGCAGGG 679 
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A la Arg 

GTCCGCAGGA CCACCAGGGG GCGACAGGAC ACTGAGCACG GGGCTGTCTC CAGGGCAGGT 739 
GCAG 74 3 



S27!l## : 4 9 
E5!J0)£* : 7 6 3 

m <D& : 

htKos?- : mm 

BB9!l<Oft8i : Genomic DNA 

l&M : • ittfxvx ( Homo sapiens ) 

iE&tf)jg$i : thV V^^fflttttC G M 1 

TCACCCAACT CCTCCAGGCA CAGTCATCTT ATCTGGCCCC GTCCTCTCCT CAGNTGTCCC 60 
ACCCCAGAGC TTGGTATATA GTAGGAGACA TNCAAATAAG GCCCTCCCTC TGCTGATGAA 120 
AATGAGCCCA GCCCTGACCC TGCAGCTCTG GGAGAGGAGC CCCANCCGTG AGATTCCCAG 180 
GAGTTTCCAC TTGGTGATCA GCACTGAACA CAGACCACCA ACC ATG GAG TTT GGG 235 

Met Glu Phe Gly 
1 

CTT AGC TGG GTT TTC CTT GTT GCT ATT TTA AAA G GTAATTCATG 279 
Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys 
5 10 15 

GTGTACTAGA GATACTGAGT GTGAGGGGAC ATGAGTGGTA GAAACAGTGG ATATGTGTGG 339 
CAGTTTCTGA CCTTGGTGTT TCTGTGTTTG CAG GT GTC CAA TGT GAG GTG CAG 392 

Gly Val Gin Cys Glu Val Gin 
20 

CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG CCA GGG CGG TCC CTG AGA 440 
Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg Ser Leu Arg 
25 30 35 
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CTC TCC TGT ACA GCT TCT GGA TTC ACC TTT GGT GAT TAT GCT ATG AGC 488 
Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe Gly Asp Tyr Ala Met Ser 

40 45 50 

TGG TTC CGC CAG GCT CCA GGG AAG GGG CTG GAG TGG GTA GGT TTC ATT 536 
Trp Phe Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly Phe lie 
55 60 65 70 

AGA AGC AAA GCT TAT GGT GGG ACA ACA GAA TAC ACC GCG TCT GTG AAA 584 
Arg Ser Lys Ala Tyr Gly Gly Thr Thr Glu Tyr Thr Ala Ser Val Lys 

75 80 85 

GGC AGA TTC ACC ATC TCA AGA GAT GGT TCC AAA AGC ATC GCC TAT CTG 622 
Gly Arg Phe Thr lie Ser Arg Asp Gly Ser Lys Ser He Ala Tyr Leu 

90 95 100 

CAA ATG AAC AGC CTG AAA ACC GAG GAC ACA GCC GTG TAT TAC TGT ACT 680 
Gin Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr Tyr Cys Thr 

105 110 115 

AGA GA CACAGTGNGG GGAGGTCAAT GTGAGCCCAG ACACAGACCT CCCTGCAGGC 735 
Arg 

CCGCACAGAG CCACCAGGGG GCGCTAGG 763 

SB^J#-t : 5 0 
ffi#l®£S : 2 8 3 

mmnm •. mm 
mom : 

s,-kp^- : mm 

§B£!j£>fI;Si : Genomic DNA 

: /Jn^ • ^t?i>X ( Homo sapiens ) 

w.&(Dmm : t m; y^mmmm^cGu 1 

TGGCTCACC ATG GAG TTA GGG CTG AGC TGG GTT TCC CTT GTC ATT ATA 48 
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Met Glu Leu Gly Leu Ser Trp Val Ser Leu Val lie He 
1 5 10 

TTA AAA G GCGAATAATG GAGAACTTGA GATATGGAGT GTGAGTGGAT ATGAGTGAAG 105 
Leu Lys 
15 

AAACAGTGAT TCTGTGTGGC AGGTTCTGAC TCAGATGTCC TCTGTGCTTG TAG GT GTC 163 

Gly Val 

TAG TGT GGG GTG CAG ATG GTG GAG TCT TGG GGA GAG TTG GCA CAA NCT 211 
Cys Gly Val Gin Met Val Glu Ser Trp Gly Glu Leu Ala Gin Xaa 
20 25 30 

GAA TGT GCC TGA GAC TCT GCC GTG CAT CCT CTG AAT CCA CCT TCT GTA 259 
Glu Cys Ala Asp Ser Ala Val His Pro Leu Asn Pro Pro Ser Val 

35 40 45 

GCT ACT AGA TCA GCT GAA TCT GCC 283 
Ala Thr Arg Ser Ala Glu Ser Ala 
50 55 

mmm% -si 
mnn&z : 7 o o 
mm<om mm 

htfm;- -.mm 

®J5U£>§i3I : Genomic DNA 

i&M : /ft^ • -9"tl°x>X ( Homo sapiens ) 

mmo&m ■. t h v >/^tmmmmc g m i 

AGGTTCTGGG TTATAAACNC TGTAGACTCC TCCCTTCAGG GCAGGNTGAC CAACTATGCA 60 

AATGCAAGTG GGGGCCTCCC CACTTAAACC CAGGGCTCCC CTCCACAGTG AGTCTCCCTC 120 

ACTGCCCAGC TGGGATCTCA GGGCTTCATT TTCTGTCCTC CACCATC ATG GGG TCA 176 



WO 94/26895 



PCT/JP93/00603 



-97- 

Met Gly Ser 
1 

ACC GCC ATC CTC GCC CTC CTC CTG GCT GTT CTC CAA G GTCAGTCCTG 223 
Thr Ala He Leu Ala Leu Leu Leu Ala Val Leu Gin 
5 10 15 

CCGAGGGCTT GAGGTCACAG AGGAGAACGG GTGGAAAGGA GCCCCTGATT CAAATTTTGT 283 
GTCTCCCCCA CAG GA GTC TGT TCC GAG GTG CAG CTG GTG CAG TCT GGA GCA 334 
Gly Val Cys Ser Glu Val Gin Leu Val Gin Ser Gly Ala 
20 25 
GAG GTG AAA AAG CCC GGG GAG TCT CTG AAG ATC TCC TGT AAG GGT TCT 382 
Glu Val Lys Lys Pro Gly Glu Ser Leu Lys He Ser Cys Lys Gly Ser 

30 35 40 

GGA TAC AGC TTT ACC AGC TAC TGG ATC GGC TGG GTG CGC CAG ATG CCC 430 
Gly Tyr Ser Phe Thr Ser Tyr Trp He Gly Trp Val Arg Gin Met Pro 
45 50 55 60 

GGG AAA GGC CTG GAG TGG ATG GGG ATC ATC TAT CCT GGT GAC TCT GAT 478 
Gly Lys Gly Leu Glu Trp Met Gly He lie Tyr Pro Gly Asp Ser Asp 

65 70 75 

ACC AGA TAC AGC CCG TCC TTC CAA GGC CAG GTC ACC ATC TCA GCC GAC 526 
Thr Arg Tyr Ser Pro Ser Phe Gin Gly Gin Val Thr lie Ser Ala Asp 

80 85 90 

AAG TCC ATC AGC ACC GCC TAC CTG CAG TGG AGC AGC CTG AAG GCC TCG 574 
Lys Ser lie Ser Thr Ala Tyr Leu Gin Trp Ser Ser Leu Lys Ala Ser 

95 100 105 

GAC ACC GCC ATG TAT TAC TGT GCG AGA CA CACAGTGAGA GAAACCAGCC 623 
Asp Thr Ala Met Tyr Tyr Cys Ala Arg 

110 115 
CCGAGCCCGT CTAAAACCCT CCACACCGCA GGTGCAGAAT GAGCTGCTAG AGACTCACTC 683 
CCCAGGGGCC TCTCTAT 700 
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BBfll** : 5 2 

m\<D&* : 7 6 7 
S2?|J0S : M 
II : 

SE?'J<DM : Genomic DNA 

jgffl. : /fs^ • -9-ki°x>X ( Homo sapiens ) 

iSS©jSSS: th'JV^fflMtCGMl 

ACACTCACCT GCTCTGGGCT CCTCCAAACT CTCCTCAGGA TTCCCCACCC CAGAGCTTGC 60 
TATATAGTAG GAGACATCCA AACAAGAGCC NAAACCTCTG CTGATGAAAA GCAGCCCAGC 120 
CCTGACCCTG CAGCTCTGGG AGAGGAGCCC CAGCTCCAGG ATTCCCAGGT CTTTCCATTT 180 
AGTCTTCAGG GCTGAGCACA GAGGACTCAC C ATG GAG TCT GGG CTG AGC TGG 232 

Met Glu Ser Gly Leu Ser Trp 
1 5 

GTT TTC CTT GTT GCT ATT TTG AAA G GTGATTCATG GGGAATGAGT 277 
Val Phe Leu Val Ala lie Leu Lys 
10 15 
TGAATGTAAG TGAATATGAG TGAGAGAAAC AGTGGATGTG TGCGGCAGTT TCTGACCAGG 337 
GTGTCTCTGT GTTTGCAG GT GTC CAG TGT GAG GTG CAG CTG GTG GAG TCT 387 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser 
20 25 
GGG TGA GGC TTG GTA CAG CCT GGA GGG TCC CTG AGA CTC TCC TGT GCA 435 
Gly Gly Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala 

30 35 40 

GCC TCT GGA TTC ACC TTC ACT AGC TCC TGG ATG CAC TGG GTC TGC CAG 483 
Ala Ser Gly Phe Thr Phe Ser Ser Ser Trp Met His Trp Val Cys Gin 
45 50 55 
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GCT CCG GAG AAG GGG CTG GAG TGG GTG GCC GAC ATA A AG TGT GAC GGA 531 
Ala Pro Glu Lys Gly Leu Glu Trp Val Ala Asp lie Lys Cys Asp Gly 

60 65 70' 

AGT GAG AAA TAC TAT GTA GAC TCT GTG AAG GGC CGA TTG ACC ATC TCC 579 
Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys Gly Arg Leu Thr lie Ser 

75 80 85 

AGA GAC AAT GCC AAG AAC TCC CTC TAT CTG CAA GTG AAC AGC CTG AGA 627 
Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gin Val Asn Ser Leu Arg 
90 95 100 105 

GCT GAG GAC ATG ACC GTG TAT TAC TGT GTG AGA GG CACAGTGAGG 672 
Ala Glu Asp Met Thr Val Tyr Tyr Cys Val Arg 

110 115 
GGAGGTCAGT GTGAGCCCAG ACACAAACCT CCTGCAGGGG CATCTGGAGC CACAAGGGGG 732 
CGCTCAGGAT ACACAGAGGG ACAGGGGCAG CCCCA 767 



SB^J#-t : 5 3 
gE?'J<D££ : 7 2 4 

§E5IJ0)S!I1 : Genomic DNA 

jtSSSi : jfc^ • V- t'x>7 ( Homo sapiens ) 

CCATTCGGTG ATCAGCACTG AACACAGAGG ACTCACC ATG GAG TTT TGG CTG AGC 55 

Met Glu Phe Trp Leu Ser 
1 5 

TGG GTT TTC CTT GTT GCT ATT TTA AAA G GTGATTCATG GAGAACTAGA 103 
Trp Val Phe Leu Val Ala He Leu Lys 
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10 15 
GATATTGAGT GTGAGTGAAC ACGAGTGAGA GAAACAGTGG ATATGTGTGG CAGTTTCTAA 163 
CCAATGTCTC TGTGTTTGCA G GT GTC CAG TGT GAG GTG CAG CTG GTG GAG 213 

Gly Val Gin Cys Glu Val Gin Leu Val Glu 
20 25 
TCT GGA GGA GGC TTG ATC CAG CCT GGG GGG TCC CTG AGA CTC TCC TGT 261 
Ser Gly Gly Gly Leu He Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys 

30 35 40 

GCA GCC TCT GGG TTC ACC GTC AGT AGC AAC TAC ATG AGC TGG GTC CGC 309 
Ala Ala Ser Gly Phe Thr Val Ser Ser Asn Tyr Met Ser Trp Val Arg 

45 50 55 

CAG GCT CCA GGG AAG GGG CTG GAG TGG GTC TCA GTT ATT TAT AGC GGT 357 
Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Val lie Tyr Ser Gly 

60 65 70 

GGT AGC ACA TAC TAC GCA GAC TCC GTG AAG GGC CGA TTC ACC ATC TCC 405 
Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser 

75 80 85 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTT CAA ATG AAC AGC CTG AGA 453 
Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg 
90 95 100 105 

GCC GAG GAC ACG GCC GTG TAT TAC TGT GCG AGA GA CACAGTGAGG 498 
Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

110 115 
GGAAGTCATT GTGCGCCCAG ACACAAACCT CCCTGCAGGA ACGCTGGGGG GAAATCAGCG 558 
GNAGGGGGCG CTCAGGAGCC ACTGATCAGA GTCAGCCCCG GAGGCAGGTG CAGATGGAGG 618 
CTGATTTCCT TGTCAGGATG TGGGGACTTT TGTCTTCTTC TGACGGGTTC CCCAGGGGAA 678 
CCTCTCTAAG TTTAGCATTC TGTGCCTATG AACGTCTTCT CTAAGT 724 



SS?U#^ : 5 4 
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S2?'JcDft$ : 7 0 6 
*B<0& : 

h^ns;- : mm 

BE^Itf)?!^ : Genomic DNA 

i&ffl : • +rkfx>X ( Homo sapiens ) 

CTTGCTATAC AGTAGGAGAC ATGCNAATAG GTTTCTCCCT CTGCTGATGA CCAGTCCTGA 60 
CCCCATAGCT CTGGGAGAGA AGCGCCAGCC CTGGGATTCC CAGGGGTTTC CATTTGGTGA 120 
TCAGGACTAA AGACAGAGGA CCCACC ATG GAG CTT GGG CTG AGC TGG GTT TTC 173 

Met Glu Leu Gly Leu Ser Trp Va! Phe 

1 5 

ACT GTT ACT GTT TTA AAA G GTGAACTAGA G AG ATT GAG T GTGAATGGAT 222 
Thr Val Thr Val Leu Lys 
10 15 
ACACTTGAGA GAAACAGTGG ATATGTCTGG AACTTTCTGA CCAGGACACC TACAAGTTTG 282 
CAG GT GTC CAG TGT GAG GTA CAG CTG GTG GAG TCT GAA GAA AAC CAA 329 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Glu Glu Asn Gin 
20 25 30 

AGA CAA CTT GGG GGA TCC CTG AGA CTC TCC TGT GCA GAC TCT GGA TTA 377 
Arg Gin Leu Gly Gly Ser Leu Arg Leu Ser Cys Ala Asp Ser Gly Leu 

35 40 45 

ACC TTC AGT AGC TAC TGA ATG AGC TCA GAT TCC CAA GCT CCA GGG AAG 425 
Thr Phe Ser Ser Tyr Met Ser Ser Asp Ser Gin Ala Pro Gly Lys 

50 55 60 

GGG CTG GAG TGA GTA GTA GAT ATA TAG TAG GAT AGA AGT CAG CTA TGT 473 
Gly Leu Glu Val Val Asp lie Asp Arg Ser Gin Leu Cys 

65 70 
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TAT GCA CAA TCT GTG AAG AGC AGA TTC ACC ATC TCC AAA GAA AAT GCC 521 
Tyr Ala Gin Ser Val Lys Ser Arg Phe Thr He Ser Lys Glu Asn Ala 
75 80 85 90 

AAG AAC TCA CTC TGT TTG CAA ATG AAC AGT CTG AGA GCA GAG GGC ACG 569 
Lys Asn Ser Leu Cys Leu Gin Met Asn Ser Leu Arg Ala Glu Gly Thr 

95 100 105 

GCC GTG TAT TAC TGT ATG TGA GT CACCAGGTAA GAAGACATCA GTGTGATCAC 622 
Ala Val Tyr Tyr Cys Met 
110 

AGACACAGAA TTTCCTGAAA TAAGGGAGGA GTCTGGGCTA AAAGGGCACT CAGGACCCAC 682 
AGAAAACAGC GGAAGCTCTA GGGC 706 



S25U#-t : 5 5 
8B8l0)g£ : 8 0 0 

m<D$l : 

SE#l©S$i : Genomic DNA 

: • +rfcf:n> X ( Homo sapiens ) 
&&<D&m : fc h UV^ffltttCGM 1 
gB^J 

GGAAGAGANC TTGATTCTCA AGAGGGCACA GCCAGCTTCC TACTCCCAGG GCAAGCCCCA 60 
AAAGACTGGG NCCTCCCTCC TCCCTTTTCA CCTGTCCATA CAAAGTCACC GCCCACATGC 120 

AAATCCTCAC TTAGGCACCT ACAGGAAACC AGCACACATT TCCTTAAATT TGGGATCCAG 180 

j 

CTCACATGGG AAATACTTTC TGAGACTCAT GGGCCTCCTG CACAAGAAC ATG AAA CAC 238 

Met Lys His 
1 

CTG TGG TTC TTC CTC CTG CTG GTG GCA GCT CCC AGA T GTGAGTGCCT 285 
Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg 
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5 10 15 

CAGGGATCCA GACCTGAAGA TATGAGATGC TGCCTCTCAT CCCAGGGCTC ACCGTGGTTC 345 
TCTCTGTTCA CAG GG GTC CTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA 396 
Trp Val Leu Ser Gin Val Gin Leu Gin Glu Ser Gly Pro 
20 25 
GGA CTG GTG AAG CCT TCG GAG ACC CTG TCC CTC ATC TGC GCT GTC TCT 444 
Gly Leu Val Lys Pro Ser Glu Thr Leu Ser Leu He Cys Ala Val Ser 

30 35 40 

GGT GAC TCC ATC AGC AGT GGT AAC TGG TGA ATC TGG GTC CGC CAG CCC 492 
Gly Asp Ser lie Ser Ser Gly Asn Trp lie Trp Val Arg Gin Pro 
45 50 55 

CCA GGG AAG GGG CTG GAG TGG ATT GGG GAA ATC CAT CAT AGT GGG AGC 540 
Pro Gly Lys Gly Leu Glu Trp He Gly Glu He His His Ser Gly Ser 
60 65 70 75 

ACC TAC TAC AAC CCG TCC CTC AAG AGT CGA ATC ACC ATG TCC GTA GAC 588 
Thr Tyr Tyr Asn Pro Ser Leu Lys Ser Arg lie Thr Met Ser Val Asp 

80 85 90 

ACG TCC AAG AAC CAG TTC TAC CTG AAG CTG AGC TCT GTG ACC GCC GCG 636 
Thr Ser Lys Asn Gin Phe Tyr Leu Lys Leu Ser Ser Val Thr Ala Ala 

95 100 105 

GAC ACG GCC GTG TAT TAC TGT GCG AGA TAC ACA GTG AGG GGAGGTGAGT 685 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Thr Val Arg 
110 115 120 

GTGAGCCCAG ACACAAACCT CCCTACAGAT AGGCAGAGGG GGNGGGCACA GGTGCTGCTC 745 
AGGANCAACA GGGGGCGCGC GANGNCACAG AGCCCGAGGN CCGGGTCANG AG CAG 800 



iB*J#* : 5 6 
S2#l0)ft3 : 4 2 9 
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ktkd^- : mm 

SB^JcDffl^ : Genomic DNA 

j&M : tJn^E • -tfhfxy^ ( Homo sapiens ) 

AGGAATTGGG CTATTCAATG CATCCTTCGT GAATATGCAA ATCACTAAGG TTAATACAGA 60 
TATCTCTGTG CCGTGAGAGC ATCACCCAAC AACCACACCC CTCCTTGGAG AATCCCTAGA 120 
TCACAGCTCC TCACC ATG GAC TGG ACC TGG AGC ATC CTC TTC TTG GTG GCA 171 
Met Asp Trp Thr Trp Ser He Leu Phe Leu Val Ala 
1 5 10 

GCA GCA ACA G GTAAGGACTC CCCAGTCCCA GGGCTGAGGG AGAAACCAGG 221 
Ala Ala Thr 
15 

CCAGTCATGT GAGACTTCAC CCACTGCTGT CTCCTCTCCA CAG GT GCC CAC TCC CGA 278 

Gly Ala His Ser Arg 
20 

GTG CAG CTG GTG CAG TCT GGG CCT GAG GTG AAG CAG CCT GGG GCC TCG 326 
Val Gin Leu Val Gin Ser Gly Pro Glu Val Lys Gin Pro Gly Ala Ser 

25 30 35 

GCG AAG GTC TCC TGC AAG GTG TCT GGT TAA ACT GTC ATC ACC TAT GGT 374 
Ala Lys Val Ser Cys Lys Val Ser Gly Thr Val lie Thr Tyr Gly 

40 45 50 

ATG AAT TGG ATA CGA CAG ACC CCA GGA CAG GGG CTT GAG TGG ATG GGA 422 
Met Asn Trp lie Arg Gin Thr Pro Gly Gin Gly Leu Glu Trp Met Gly 

55 60 65 

TGG ATC C 429 
Trp He 
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gaWS-t : 5 7 
mW(D%£ : 4 6 2 

mmom ■. mm 
hsKDs;- : mm® 

gS^ICOMHi : Genomic DNA 

i jj\ "E • ^t:x>7. ( Homo sapiens ) 

: k h U >^fM»CGM 1 

CATCAGTTGC GCTCAGGAGT TTTAGAACAG CCTGGCAACA CATTTAGATC TGGGCTTCCC 60 

TTCTCATCAC CCTCAATATT AGTGTCCCTT GTGAATCAGG TCCAGCTGCG GCTGTTCCAC 120 

ATGGGGCCGT TCTTCCATTT CCTCAGTGTT TGCAGAAGTC CTGTGTGAAG TTTATTGATG 180 

GAGTCAGAGG CAGAAAATTG TACAGCCCAG TGGTTCACTG AGACTCTCCT GCAAAGGCTC 240 

TGATTTCACC TTTACTGGCT ACAGCATGAG CTTGGTCCAG CAGGCTTCAT GACAGGGATT 300 

GGTGTGGGTG GAAACAGTGA GTAGTCAAGT GGGAGTTCTC AGAGTTACTC TCCATGAGTA 360 

CAAATAAATT AACAGTCCCA AGCGACACCT TTTCATGTGC AGTCTACCTT ACAATGACCA 420 

ACCTGAAAGT CCAAGGACAA GGCTGTGTAT TACTGTGAGG GA 462 

: 5 8 
: 6 2 9 

mmom : mm 
h jkds?- : mm 

6E5ll0)!I3I : Genomic DNA 

£3$£ : • -9-t'l>7, ( Homo sapiens ) 

&&(Dmm : h U>^MaEtCGM 1 

&m 

AGGGTCTTCA GCTATGAAAT GCTCTGACTC ATGAATATGC AAATAACCTG AGATGCACTG 60 
AGGTAAATAT GGATATTTGT CAGCCCTGAG AGCATCATCC AGAAACCACA TCCCTCCGCT 120 
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AGAGAAGCCC TGACGGCACA GTTCCTCACT ATG GAC TGG ATT TGG AGG ATC CTC 174 

Met Asp Trp lie Trp Arg lie Leu 
1 5 

TTC TTG GTG GGA GCA GCG ACA G GCAAGGAGAT GCCAAGTCCC AGTGATGAGG 226 
Phe Leu Val Gly Ala Ala He 
10 15 
AGGGGATTGA GTCCAGTCAA GGTGGCTTTC ATCCACTCCT GTGTTCTCTC CACAG GT 283 

Gly 

GCC CAC TCC CAA ATG CAG CTG GTG CAG TCT GGG CCT GAG GTG AAG AAG 331 
Ala His Ser Gin Met Gin Leu Val Gin Ser Gly Pro Glu Val Lys Lys 

20 25 30 

CCT GGG ACC TCA GTG AAG GTC TCC TGC AAG GCT TCT GGA TTC ACC TTT 379 
Pro Gly Thr Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Thr Phe 

35 40 45 

ACT AGC TCT GCT GTG CAG TGG GTG CGA CAG GCT CGT GGA CAA CGC CTT 427 
Thr Ser Ser Ala Val Gin Trp Val Arg Gin Ala Arg Gly Gin Arg Leu 

50 55 60 

GAG TGG ATA GGA TGG ATC GTC GTT GGC AGT GGT AAC ACA AAC TAC GCA 475 
Glu Trp lie Gly Trp lie Val Val Gly Ser Gly Asn Thr Asn Tyr Ala 
65 70 75 80 

CAG AAG TTC CAG GAA AGA GTC ACC ATT ACC AGG GAC ATG TCC ACA AGC 523 
Gin Lys Phe Gin Glu Arg Val Thr lie Thr Arg Asp Met Ser Thr Ser 

85 90 95 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCC GAG GAC ACG GCC GTG 571 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

100 105 110 

TAT TAC TGT GCG GCA GA CACAGTGTGA AAACCCACAT CCTGAGAGTG 618 
Tyr Tyr Cys Ala Ala 
115 
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TCAGAAACGC C 629 



SEPJ## : 5 9 . 
mn<D&Z : 6 2 2 

umnw. ■ mm 

SE^JtoM : Genomic DNA 

jg$£ : jfc^ • ithTx^^ ( Homo sapiens ) 

CCTCCTTTTT CACCTCTCCA TACAAAGGCA CCACCCACAT GCAAATCCTC ACTTAAGCAC 60 
CCACAGGAAA CCACCACACA TTTCCTTAAA TTCAGGTTCC AGCTCACATG GGAAATACTT 120 
TCTGAGAGCT CTGGACCTCC TGTGCAAGAA C ATG AAA CAT CTG TGG TTC TTC 172 

Met Lys His Leu Trp Phe Phe 
1 5 

CTT CTC CTG GTG GCA GCT CCC AGA T GTGAGTATCT CAGGGATCCA 217 
Leu Leu Leu Val Ala Ala Pro Arg 
10 15 
GACATGGGGA TATGGGAGGT GCCTCTGATC CCAGGGCTCA CTGTGGGTCT CTCTGTTCAC 277 
AG GG GTC CTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG 326 
Trp Val Leu Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val 
20 25 30 

AAG CCT TCG GAG ACC CTG TCC CTC ACC TGC ACT GTC TCT GGT GGC TCC 374 
Lys Pro Ser Glu Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser 

35 40 45 

GTC AGT ACT TAC TAC TGG AGC TGG ATC CGG CAG CCC CCA GGG AAG GGA 422 
Val Ser Ser Tyr Tyr Trp Ser Trp He Arg Gin Pro Pro Gly Lys Gly 
50 55 60 
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CTG GAG TGG ATT GGG TAT ATC TAT TAC AGT GGG AGC ACC AAC TAC AAC 470 
Leu G!u Trp lie Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn 

65 70 75 

CCC TCC CTC AAG AGT CGA GTC ACC ATA TCA GTA GAC ACG TCC AAG AAC 518 
Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn 
80 85 90 95 

CAG TTC TCC CTG AAG CTG AGC TCT GTG ACC GCT GCG GAC ACG GCC GTG 566 
Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

100 105 110 

TAT TAC TGT GCG AGA GA CACAGTGAGG GGAGGTGAGT GTGAGCCCAG ACAAAAACC 622 
Tyr Tyr Cys Ala Arg 
115 



ffiBI## : 6 0 
SBfllOftS : 5 8 8 

mm<om •. mm 
h-,-Kns/- : mm® 

BB5>J<7)S^ : Genomic DNA 

f&W : /fc^ • If t:x>7> ( Homo sapiens ) 

B&o&si : t h u y^wmmmmmcGu 1 

CCCGGGATTC CCAGCTGTCT CCACTTGGTC ATGAACACTG AACACAGAAG ACACACC 57 
ATG GAG TCT GGG CTG AGC TGG ATT TTC CTT GTT GCA GTT TTA AAA G 103 
Met Glu Ser Gly Leu Ser Trp lie Phe Leu Val Ala Val Leu Lys 
15 10 15 

GTGATTTATG GAGAATAGAC ACACTGAGTG TGACTGGACA TAAGTGAGAG AAACAGTGGA 163 
TTTGTGTGGC AGTTTCTGAC CAGGGTGTCT CCGTGTTTGC A GG TGT CCA GTG TGA 228 

Gly Cys Pro Val 
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GGT GCA GCT GGT GGA GTC TGG GGG AGG CTT ACT AAA GAC TGG GGG GTC 266 
Gly Ala Ala Gly Gly Val Trp Gly Arg Leu Ser Lys Asp Trp Gly Val 
20 25 ^30 35 

TCT GAG ACT CTC CTG TGC AGC CTC TGG ATT CAC CTT CAG TAG CTC TGC 314 
Ser Glu Thr Leu Leu Cys Ser Leu Trp lie His Leu Gin Leu Cys 

40 45 50 

TAT GCA CTG GGT CCA CCA GGC TCC AGG AAA GGG TTT GGA GTG GGT CTC 362 
Tyr Ala Leu Gly Pro Pro Gly Ser Arg Lys Gly Phe Gly Val Gly Leu 

55 60 65 

AGT TAT TAG TAC AAG TGG TGA TAC CGT ACT CTA CAC AGA CTC TGT GAA 410 
Ser Tyr Tyr Lys Trp Tyr Arg Thr Leu His Arg Leu Cys Glu 

70 75 80 

GGG CTG ATT CAC CAT CTC TAG AGA CAA TGC CCA GAA TTC ACT GTA TCT 458 
Gly Leu He His His Leu Arg Gin Cys Pro Glu Phe Thr Val Ser 

85 90 95 

GCA AAT GAA CAG CCT GAG AGC CGA CGA CAT GGC TGT GTA TTA CTG TGT 506 
Ala Asn Glu Gin Pro Glu Ser Arg Arg His Gly Cys Val Leu Leu Cys 

100 105 110 

GAA AGA CGCAGTGAGA AGTCAGTGTG AGCCCAGACA CAAACCTCCT GCAGGGTACC 562 
Glu Arg 

TGGGACAACC AGGGAAAGCC TGGGAC 588 



SB5>J#-5t : 6 1 
SE?'Jtf)ft£ : 1 2 1 2 

mmnm : mm 
mom •. -#« 

§E£!j0)8i3I : Genomic DNA 

13 ft : • V- tfx^X ( Homo sapiens ) 
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CCTCCTTTTT CACCTCTCCG TACAAAGGCA CCACCCACAT GCAAATCCTT ACTTAAGCAC 60 
CCACAGGAAA CCACCACACA TTTCCTTAAA TTCAGGTTCC AGCTCACATG GGAAATACTT 120 
TCTGAGAGCC TGGACCTCCT GTGCAAGAAC ATG AAA CAC CTG TGG TTC TTC CTC 174 

Met Lys His Leu Trp Phe Phe Leu 
1 5 

CTC CTG GTG GCA GCT CCC AGA T GTGAGTGTCT CAGGGATCCA GACATGGGGG 226 
Leu Leu Val Ala Ala Pro Arg 
10 15 
TATGGGAGGT GCCTCTGATC CCAGGGCTCA CTGTGGGTCT CTCTGTTCAC AG GG GTC 283 

Trp Val 

CTG TCC CAG GTG CAG CTG CAG GAG TCG GGC CCA GGA CTG GTG AAG CCT 331 
Leu Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro 

20 25 30 

TCG GAG ACC CTG TCC CTC ACC TGC ACT GTC TCT GGT GGC TCC GTC AGC 379 
Ser Glu Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Val Ser 

35 40 45 

ACT GGT AGT TAC TAC TGG AGC TGG ATC CGG CAG CCC CCA GGG AAG GGA 427 
Ser Gly Ser Tyr Tyr Trp Ser Trp lie Arg Gin Pro Pro Gly Lys Gly 
50 55 60 65 

CTG GAG TGG ATT GGG TAT ATC TAT TAC AGT GGG AGC ACC AAC TAC AAC 475 
Leu Glu Trp He Gly Tyr lie Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn 

70 75 80 

CCC TCC CTC AAG AGT CGA GTC ACC ATA TCA GTA GAC ACG TCC AAG AAC 523 
Pro Ser Leu Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn 

85 90 95 

CAG TTC TCC CTG AAG CTG AGC TCT GTG ACC GCT GCG GAC ACG GCC GTG 571 
Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 
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100 105 110 

TAT TAC TGT GCG AGA GA CACAGTGAGG GGAGGTGAGT GTGAGCCCAG 618 
Tyr Tyr Cys Ala Arg 
115 

GACACAAACC TCCCTCATGG ACGCGGAGGG GACCGGCGCA GGTGCTGCTC AGGACCAGCA 678 

GGTGGCGCGC GGGGCCCCCA GAGCATGAGG CCGGGTCAGG ACAGGTGCAG GGAGGGCTTC 738 

CTCATCTGCT CACTGGTCTC CGTCCTCGCC AGCACCTCGC TGTCACCAGG GCTCCTCTTT 798 

CTTTATTATC TGTGGTTCTG CTTCCTCACA TTCTTGTGCC AGGAAAGAAA CGAGGAAGAC 858 

GGGTTTTCGT CTATAGTTGA AGCTTTTACT AGGATCTTGC CTACAAGTTC CTGCATGACC 918 

CATTATAACT TATCGATTAA AAAATATATA TTCTAATGCT TCTCACCATC TCTTGATTTG 978 

TATCATCAAC TGAATTGTAC CCTCTTTGAA ATTCATATGA TGAAACCTTA AATTCAATGG 1038 

ATCTATATTG GAATTTTAAT GAAATAATTA AGGTTAAATG TGGTCATAAT TGTAAGACCC 1098 

TAATGCAATA GACGTGTTGT CTTTATAAGA AGAGGAAGAG ACACCAGAGA CCTCTCACTT 1158 

TTCACGTGCA GGCAGAGAAG AGGCCATGTG GAGACATAGT GCACTAGAAG GTGG 1212 

gE»^t : 6 2 

mm<D&ts : 5 6 0 

mom : -#« 

SB $1(7) ft 3S : Genomic DNA 

i&M : tJx^ • ( Homo sapiens ) 

Igfflgil :kh'J W<3?tfffl»ll!S*fcCGM 1 

GATCAGCACT GAACACAGAG GACTCACC ATG GAG TTT GGG CTG AGC TGG GTT 52 

Met Glu Phe Gly Leu Ser Trp Val 
1 5 

TTC CTT GTT GCT AAT TTA AGA G GTGATTCATA GATAAATAGA GATGTTGAGT 104 
Phe Leu Val Ala Asn Leu Arg 
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10 15 
GGGAGTGGAC ATGAGTGAGA GAAACAGTGG ATGTGTGTGG CAGTTTCTGA CCTTGGTGTC 164 
TTTGTGTTTG CAG GT GTC CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GAA 215 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Glu 
20 25 
GGC TTG GTC CAG CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT 263 
Gly Leu Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser 

30 35 40 

GGA TTC ACC TTC AGT AGC TCT GCT ATG CAC TGG GTC CGC CAG GCT CCA 311 
Gly Phe Thr Phe Ser Ser Ser Ala Met His Trp Val Arg Gin Ala Pro 
45 50 55 60 

AGA AAG GGT TTG TAG TGG GTC TCA GTT ATT AGT ACA AGT GGT GAT ACC 360 
Arg Lys Gly Leu Trp Val Ser Val lie Ser Thr Ser Gly Asp Thr 

65 70 75 

GTA CTC TAC ACA GAC TCT GTG AAG GGC CGA TTC ACC ATC TCC AGA GAC 407 
Val Leu Tyr Thr Asp Ser Val Lys Gly Arg Phe Thr 1 le Ser Arg Asp 

80 85 90 

AAT GCC CAG AAT TCA CTG TCT CTG CAA ATG AAC AGC CTG AGA GCC GAG 455 
Asn Ala Gin Asn Ser Leu Ser Leu Gin Met Asn Ser Leu Arg Ala Glu 

95 100 105 

GGC ACA GTT GTG TAC TAC TGT GTG AAA GA CGCAGTGAGA AGTCAGTGTG 504 
Gly Thr Val Val Tyr Tyr Cys Val Lys 

110 115 
AGCCCAGACA CAAACCTCCT GCAGGGTACC TGGGACAATC AGGGAAAGCC TGGGAC 560 



fi?»J## : 6 3 

mm<n&2 : 5 1 5 

®<D®L : -*«[ 
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hjKas;- : mm 

S3^J(D®!^ : Genomic DNA 

i&M : jfc^ • +rkfx>7. ( Homo sapiens ) 

yj^mmmmc gm i 

GAGCTCACT ATG GGG TTT GAG CTA ACC AGA ATT TTT CTT GTT GCT ATT TTA 51 
Met Gly Phe Glu Leu Thr Arg lie Phe Leu Val Ala lie Leu 
1 5 10 

AAA G GTGACTCATA GAGAAATAGA GTGAGTGAGA GTGAGTGGAT ATAAGTGAGA 105 
Lys 
15 

AAAACAGTAG ATGTGTTTGG CAGTTTCTGA CCAGGACGTT TGTGTATTTT CAG GT GTT 163 

Gly Val 

CAG TGT GAG GTG GAG CTG ATA GAG TCC ATA GAG GGC CTG AGA CAA CTT 21 1 
Gin Cys Glu Val Glu Leu lie Glu Ser He Glu Gly Leu Arg Gin Leu 

20 " 25 30 

GGG AAG TTC CTG AGA CTC TCC TGT GTA GCC TCT GGA TTC ACC TTC AGT 259 
Gly Lys Phe Leu Arg Leu Ser Cys Val Ala Ser Gly Phe Thr Phe Ser 

35 40 45 

AGC TAC TGA ATG AGC TGG GTC AAT GAG ACT CTA GGG AAG GGG CTG GAG 307 
Ser Tyr Met Ser Trp Val Asn Glu Thr Leu Gly Lys Gly Leu Glu 

50 55 60 

GGA GTA ATA GAT GTA AAA TAT GAT GGA AGT CAG ATA TAC CAT GCA GAC 355 
G ly Val lie Asp Val Lys Tyr Asp Gly Ser Gin He Tyr His Ala Asp 

65 70 75 80 

TCT GTG AAG GGC AGA TTC ACC ATC TCC AAA GAC AAT GCT AAG AAC TCA 403 
Ser Val Lys Gly Arg Phe Thr lie Ser Lys Asp Asn Ala Lys Asn Ser 

85 90 95 

CCG TAT CTC CAA ACG AAC AGT CTG AGA GCT GAG GAC ATG ACC ATG CAT 451 
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Pro Tyr Leu Gin Thr Asn Ser Leu Arg Ala Glu Asp Met Thr Met His 

100 105 110 

GGC TGT ACA TAA GG TTCCAAGTGA GGAAACATCG GTGTGAGTCC AGACCAAAAT 505 

Gly Cys Thr 
115 

TTCCTGCAGG 515 

■■ 6 4 

SB^J(Dft$ : 6 4 9 
mm : -*« 

SE^jGDfltSi : Genomic DNA 

j&M : • U-tfx>7. ( Homo sapiens ) 

B.&(Dmm : t h U >^WWSiCGM 1 

AGCTCTGGGA GAGGAGCCCC CCCCCTGGGA TTCCCAGGTG TTTTCATTTG GTGATCAGCA 60 
CTGAACACAG AAGAGTC ATG ACG GAG TTT GGG CTG AGC TGG GTT TTC CTT 110 
Met Thr Glu Phe Gly Leu Ser Trp Val Phe Leu 
1 5 10 

GTT GCT ATT TTT AAA G GTGATTCATG AGGAAATAGA GATATTGAGT GTGAGTGGAC 166 
Val Ala lie Phe Lys 
15 

ATGAGTGAGA GAAACAGTGG ATTTGTGTGG CAGTTTCTGA CCTTGGTGTC TCTGTGTTTG 226 
CAG GT GTC CAG TGT GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG 273 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu 
20 25 30 

GTC CAG CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC 321 
Val Gin Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe 
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35 40 45 

ACC TTC ACT AGC TAT GCT ATG CAC TGG GTC CGC CAG GCT CCA GGG AAG 369 
Thr Phe Ser Ser Tyr Ala Met His Trp Val Arg Gin Ala Pro Gly Lys 

55 60 65 

GGA CTG GAA TAT GTT TCA GCT ATT ACT AGT AAT GGG GGT AGC ACA TAT 417 
Gly Leu Glu Tyr Val Ser Ala lie Ser Ser Asn Gly Gly Ser Thr Tyr 

70 75 80 

TAT GCA AAC TCT GTG AAG GGC AGA TTC ACC ATC TCC AGA GAC AAT TCC 465 
Tyr Ala Asn Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 
85 90 95 100 

AAG AAC ACG CTG TAT CTT CAA ATG GGC AGC CTG AGA GCT GAG GAC ATG 513 
Lys Asn Thr Leu Tyr Leu Gin Met Gly Ser Leu Arg Ala Glu Asp Met 

105 110 115 

GCT GTG TAT TAC TGT GCG AGA GA CACAGTGAGG AGAAGTTAAT GTGGGACCAT 566 
Ala Val Tyr Tyr Cys Ala Arg 
120 

GCAGAAACCT CCCTGCGGGA ACGCTGGGGA AAGTCATCTG CAGGGGGCGC TCAGGAGCCA 626 
CTGATCAGCG TCAACCGCAG CGG 649 
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1. lli:itlMlfS. #8 0 0 k b p©DNAWftt. 

2. jgirrs'>&< £t>2o<D$te#jfc h v H ifte^fe^b. h*si©dna 

3. DNAffitfY 2 OT'&*g&#£2IBi&0DNAlKtf. 

4. DNA$r#Y 1 0 3-e&£!iM2f3$&<DDNAKfrK\ 

5. ilit^^<^6o(DilWbbV H |S«1<7)DNA 

wf # 1- ^ * n s d n a i a d n a m K . 

6. DNA$r#Y 2 1 T*fe5li^5!ai<DDNA^. 

7. DNAWrjtY 6T*>-S»*S5|B«©DNAWf^. 

8. DNAW#Y2 4T?&*m#E5fB*fcO)DNA»itt. 
9 . DNAWf^ 3-31. 

1 0. D N AKffJtM 8 4. 
1 1 . DNA^ffjtM 1 1 8. 
1 2. DNAWttM 13 1. 
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